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ing the oera on of that great Ig- 
norance umongſt us, in fu Noble 
and Necdſſary an Art; hichd 
could not but obſerve, aſter 1 
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Grace has obtain'd, and have 
tender d your Name a Terrour to 
that Haughty Monarch, who for 
ſo many Years has been both a 
Scourge and Terrour to Europe. 
Your Mighty and Glorious Acti- 
ons have fo far ſurpaſſed thoſe of 
the beſt Commanders the World 
ever yet produced, that when 
2 they -ſhall be recited to future 
Ages, they will appear almoſt 
incredible. How much Europe 
in general; and this Kingdom in 
particular, owe to your Grace, 
is beyond my Power to expreſs : 
For to your Prudent and Vali- 
ant Conduct under G O D, they 
= owe their Lives, 7 Libettier, E- 
ſtates, and Every thing that 
Mankind eſteems moſt Faluable; 
which joyned with that admira- 
ble Sweetneſs of Tempet, and 
prodigious ſnare of alt other Ver- 
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tues, which are daily conſpicu- 
dus in all your Aclions, are not 
only very Surprizing to all, but 
juſtly render your \Gxacs the 
Glory of the preſent Age, as well 
as an Exemplary Pattern to all fu- 
ture; under the Beams of whoſe 
Radiant Goodneſ, I had been a 
very happy Man, through your 
_  Grace's Bounty, had not my Miſ- 
fortunes, by being twice taken 
Priſoner hy the Enemy, preven- 


ted the Good your-Gkacedeſign- 
ed me, who not only by their 
long detaining me, deprived me 
4 of the, Employments your Gracs 
Was pleafed to hotiour-me' with, 
but alſo. of thoſe great Preparati- 
ons I was foro d to make for my 
Subſiſtence and Accommodation, 
in a Place that afforded nothing 
but Wood and Brambles. But! 
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Treatiſes of Fortification, 
which have been Te Wrote, or 


Tranſlated in our Language, made me 
often wiſh, that ſamagble Pen would 
be fo kind, as to favour bis Country 
with ſuch a Treatiſe thereof, as might 
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the . Arty * to render the 204 
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none having been kind as to do it 
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Fefutt7 in Renne, the Place of my 
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what they underſtand not: If "this 
Book happens into the Hand of ſurh, 
all that I ſhall deſire of them, is to 
con ider, N is much en ſier to find 
Fault, than to do better, and there- 
fore to ceaſe Cenſuring, till they have 
favoured the Publick with a more com- 
pleat Treatiſeof their own. As for 
the Fuditious, I perſwade my «ſelf, 
they will candidly accepr of theſe my 
- Endeavonrs to prombte fo uſeful” and 
neceſſary an Art, and will not cayp'at 
the meanneſß of the Style, it having 
been my ut mot Endeavour to rendler 
my Self intelligible to the meaneſt 
- Reader ; and cannot but hape, that 
this my poor Effay will roufe fonieTn- 
geniouus . of out Nation, to-make 
ſome farther P ragreſs in the Advance- 
ment of this Art, and that I. ſpull fee 
our Nation as well Skil = 
nd as diligent to ve what they 
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1 Europe, with the Conſtruction of 
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their ſeveral: Methods of Fortificatr- 
1 on, and Remarks on each of them, 
i together, wirh the Method how to 
Bb Calculate the ſeveral Lines and An- 
pies of any Fort#eſs, by tbe Tables f 
garithms, Artificial Sines, Tan 
gents; and Secants; with Tables 
ready calculated of four: ſeveral Me- 
thods': To which I have added, A 
New and Compendious Method, to 
Fortifie Irregular Places ; and com- 
pared it with that generally made uſe 
of 3 with the Conſlruct ion of Citadel 
Field. orks, and alſo the manner 
Building a Fort, &c. In a Word, 
here the Reader is preſented with the 
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Studying this Art, and the other, has 
n to impoſe upon Mas-. 
* The fr 5 which is 2 — 
entertain d euen among me © 

the Gentlemen of the Fn mY 
That a Perſon can never underſtand 
Fortification, till be has been 4 ſeve- 
ral Sieges; but let nat that falſe No- 
tion diſcourage any Perſan; for Ido 
affirm, :A Perſon may be at an hun- 
dred Sieges, and aſiiſt at the build- 
Europe, | provided = 
they were all good, and after all, un 
derſtand nathing to any purpoſa ef 

| this Art, prouided he. dath not r 
under ſtand mell the Principles there- 
of F ü vas other miſe hom cumes it 
to paſs, that every Stone: cutter is 
not a good Architecture, every La- 
bourer a good Carpenter, Foyner, &c. 
fince. they are things that are both in 
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= be, — have nothing elſe" hut 
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rance, ta impaſe upon Mankind 
a Belief, that they underſtand, what | 
upon r will be foong 
iu um ; yet they being moſt ex- 
act, and he be 4s Aa demon- 
ſtrate to be ſa, will be much mbre ac- 
Mankind. 0 „em QN auen 19 
. All:rhat 1;fhdll add, is my hearty 
Wiſhes, 175 the: Endeayours of 
thoſe that defere the: Knowledge: of 
this- Art, may be ſurceſaful; and 
if to any ſuch, I can be: ſerviceable 
in explaining. any Matter in relation 
thereto, [holl be deny free to do it; 
ee other Ambition; than to 
renden my.\ſelf Serviceable to my 


Country, hy the Advance ment of ſo 
-Vſeful -: and Neceſſur yd an Art: 
Which, if 'by ; this Book, -or any 
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Pp. 0. I. 3. for K F, r. K E. p.10. I. 5. for H M, r. K E, 
26. for V, r. X. p. 1270.6. for qt, r. 4 4. p. 192. I. 1. 
for all r. Oval. P. 203. J. 8. for 4 f. 5 4. p. 216. J. 10. 
for BA, r. * 
Memorandum, That the E paul, or Orillon of th: firſt 
Figure in Fortificat ion, ſhould have been made round 
as In Monficur Vauban s Method. 
That ſome of the Wooden Cuts are omitted to be 
numbred, yet being placed in the Pages to which they 
® can be no Inconvenience. 
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A wg: 

Firlt place a picket at-A, fo. placs 

mother at B, and placing your ſelf at A, 

let another Perſon carry a Picket to C/ 

and. there * to and al 
tl 


E ] 
till, when laying your Eye over the 
Picket A, directing your fight to the 
Picket at B, it will cover the Picket at 
B, there let him faſten it; ſo will a 
Cord faſtned from A to C, and from C 
to B, mark out a Strait Line from A to 
B, required. 


After the ſame Met when you 
have neither Line nor Chain long enough 
to mark ĩt out at twice, you may place 
three or four Pickets, as there be 
occaſion. 


” 0 2 E9＋—?m 2 FP ˙ tg. ae Co = ++ 
c 5 
71 
£ F : 
11 ea d 
Fu 
* 
4 
7 
. "os? 
4 \ . 
* 
- 
* 
LI 
( 
* 
= U K 2 
* * 
4 l 
8 
944 
o 
_ 
4 


PRO B. 2. 


To Erect a Perpendicular, either on 
"Paper, or on the Ground, from 
any part of a Line given. 


Uppoſe it be required from the point 
8 Cin the Line A B, to erect a Per- 
pendicular. 


Hi on Paper. 
With your Compaſſes open'd to any 


A» c WS 


two marks at D and E, then opening 
your, Gptapaſſes to any convenient di- 
ſtance wider, from D and E ſweep the 
wo Arches, EY each other 2 

2 the 


convenient diftance, from C, make the 


— 


the Line A B. to the Point C, and let a- 


[4] 


the Point F, and from C by F, draw 4 
Line which ſnalt be Perpendicular to 


AB. 


"T 7 N 
71 © } A. 3 ; 


On the Ground. 
N % Ae 


Firſt a Picketat G,\a0d-hibeto 
faſten a Cord, then; Bw the Square on 


A 


nother take the Cord to P (or at any con- 
venient diſtance) and move it to and fro, 
till it lies parallel to the upper part of the 
Square, and there faſten it with a Picket; 
ſo ſhall the Cord C D, mark out the Per- l 
pendicular to the Line AB. ; 


2654 


, * 17 
* 
* 
3 


Ta 2 
wo! 110 Dibbern 
draw a Perpendicular either upon 
Paper, or the Ground. 


F from the Point C, ĩt be required to 
draw icular to the Line 


AB. 
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cle, cutting the Line A B into the Point 
D and E, and from D and E ſwecp the 
Arches, interſecting each other in the 

"BY Point 


& 


[6] 


Point F ; then laying a Rultaby C and L. 
the Perpendicular C 


draw 


Secondly, On the Ground. 


Faſten your Cord with a Picket on the 
Point C, and move your Square, and 


A. 


Thread alon Shs Line A A B, till the 

Thread extended lies parallel te the up 
part of the Square, 'which 'then' ap 
with a Picket ;10 will the Thread or Cord 


* rk out the Perpendicular to the Line 
B. 
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To ere a Perpendicular on the End 
4 a Line. 1 


JF it 1 to draw a Perpendicy- 
I Jar from the End B, of the Line A B. 


eu Hirſt upon Paper. 


Open your Compaſſes at diſcretion, 
and placing one Foot in the Point B, carry 


the other where you pleaſe towards the 
other end A, for example in C ; then with 
the Point of your Compaſs in C, ſweep 
the Circle BDE F; which being done, 
from the Point of Interſection D, draw 


B 4 by 


18. 
by the Center of the Circle E, the Dia- 
meter D CF; then if from the Sectio F, 
— draw the Line F B, it will be the 
erpendicular required. 


On the Ground. Wa en 


Faſten a Cord to a Picket on the Point 
B, where alſo place your 80 the lower 
art being parallel to the Cord A B, and 
et another Perſon at F, move the Cdto 
and fro, till the Cord extended be parallel 
to the ſide of the upper part of the Square, 
and then let him faſten it with a Picket; 
ſo will the Cord BF mark out the Per- 
pendicular. 


Pacos. 
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N a Ro in 
520 P in O0 B. 5. 401 ot 45 


To dram 4 — parallel to. another 
Line. - 


Et it be r equired to draw-a Line 
of Frag to the Line A B. 


DIS tre | $1 119 5-0 Wan 


19551 1 "ah Upon Papers: 4d ani. 


1 Ope — 1 Ft II * 1 ine berg 


2 Compaſſes at d iſcretiob, 
_ choice of any two Points in the 
& 3 * 


of — 
"__ 3 1 Gd raw —_— 4 TT 


Line AB, as CD; from thoſe Points 
{weep the two Arches of the Circle E 
and F ; then if you draw a Line ſo that it 
touches thoſe two Arches, as the Line 
1 it will be parallel to the Line 


On 


Secondly, On the G round. 


8 K 


+ 5 


Draw two Perpendiculars on the Like 
AB, with the Square, as his been before 


211 1 8 


ſhewn, of an * 5 length, and a 


by the extremity of thoſe two Per- 
1 and i it will be ane to he 
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PRO BR. 6. 
To draw a Line parallel ta any aher 
ee poſe 22 « given 


Pitcher quiree to U- Vis phi 
to the Line A B. which ie : 


the Point C. 
Foft, On Paper. 


Place your Compaſſes in ſome conveni- 
ent part of the Line A B, as at E; and 


- 

- 

1 - j 
AY — = 


4 


with the Compaſſes opened to the diſtance 
Os. ſweep the Arch CF, and with the 

e diſtance from F, ſweep the Arch 

then ſet off the diſtance C F, from 

G a then if rom the Point C. bythe 
oint 


121 
Point I, you draw the Line K L, it will 
be parallel to the Line A. 


Firſt, From C, b Problem the This 


draw a Petpetdicular ol the Line A" 
and at any diſtance therefrom > m 68 bno- 


ther Perpendicular by Problem th Se- 
cond, on the ſaid Line A B, equal in 
length to the former; thena Line dray 

by the ice of theſe tuo Perpen 
* ſhall be parallel to the Line 


7 


* k * 
F N \ 


131 


= X. 
— * — - EEE © # 40 a” . 2. A. cc 


tu o B. 7. 


N * AR as A, faſten aPicket, 
and faſten a 2 either by an * 


; | At 1141 91 £130: 5 

Rin or « Nooſe, 0 wb it may move round 
the icket,and with anotherPicket faſtned 
to the Cord at the diſtance you will have 
the Diameter of the Circle, as A B, de- 
ſcribe the Circle BDCEF, after which 
Method may be deſcribed any Arch or 
part of a Circle on the Ground, as well as 
with Compaſſes upon Paper. 


Pros. 
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Pros: 8. 
Maxim of Ag. 


Hen that two Lines UP. a 
other, the oppoſite Angles * 


w 


, This, The Angle A, is equal to the 
>, Jp le B; and the Angle C, to the An- 
gle 


When a Line cuts two Parallel Lines, 
as doth the Line I K, which cuts the two 


Parallel 


L 25, ] 
Parallel Lines LM and O P, the Alter- 
native or. Interchangable Angles, are 
equal, as A and B, or E and G, or C and 
D, or F and H: Moreover, the Alternate 
Angles are equal, as Fand B, or C and G: 
Alſo the Interiour Angles on the ſame 
fide, are equal to twò Right Aug 
180 Degrees. Thus the Angles B and C, 
are together 180 3 as alſe are 
the Angles F and G, in ſuch ſort, tha 
if the Angle C is 100 Degrees, the An- 
gle B, will neceſſarily be 80. 


! 
iS = 


| 7 0 peu a FIC in 4 cu. 


De the Rene A B, which cut 
2 er as er or Fre ne 


—"_ by the Diameter C D ; then draw 
the Lines AC, AD, CB, and D B, 
and you will have the inſcribed Square 
ACBD. 


[19]: 


PR OB. 10: 


To Inſcribe a Pentagon, or a Figure 


% 


of froe equal Sides, in a Circle. 


Raw the Diameter A B, and the 
I Perpendicular Diameter CD, di- 


videcthe Radius E, B, into two equal 
rts in the Point F; then. with one 
oot of your Compaſſes in F, with the 
diſtance F C, ſweep the Arch C G, fo will 
the diſtance C G divide the Circle into 
five equal parts in the Points BLK IH; 
then there is no more to be done, but to 
join the ſaid five Points by the Cords or 
Strait Lines, to finiſh the Pentagon. 


C Pros. 


[8] 


> * 


To Inſeribe in u Circle 4 Flexagon 
or a Figure of fix equal Sides. ; 


Raw the Radins, or Semi- diameter 
AB, and that diftance will divide 


the Circumference of the Circle woo ar 
n N 
W PRO. 
1 17 1 


[19] 
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Pros. 12. 


To Iaſerite j in a Circle a Heptagon, 
or a Figure of ſeven equal Sides. 


Raw the Radius AB, and placi 
one Point of your Compaſles 2: 


with the Diftance B A, Iweep W 


the other Point the Arch CAD; after- 

wards draw the Line CD, the half of 
which, CE or Dy will ke the Aue 
into Seven + kd arts. ih 8 


L201 
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PRO BB. 13. 


To Inſcribe an Octagon, or a Figure 
of Eight equal Sides. + 


Di: DEE 5 i nd. the 


4 Perpendicular Diameter C D, as 
we have before ſhewn, in deſcribing the 


Square, and the Circle will be divided 
into four equal Parts, which by dividing 
each Arch into two equal Parts, will be 
divided into Eight equal Parts ; which 
may be done thus: From Band = ſweep 
the two Arches Interſecting each other in 
the Point E; and from the Section E, oy | 
"tho 


21! 

the Center G, draw the Diameter K H; 
aſterwards from the Points B and D. 
{weep the two Arches, which interſe& 
each ot her in F; then if from the Point 
F, paſſing by the Center G, you draw 
the Diameter I M, the Circle (hall be di- 
vided into Eight equal Parts, and there 
1s nothin — to be done, then to 
draw the 8h Sides. | | 


Pro 


Ka! 


— — —_ 2 


3 n 1 „ g ——— 


e 


To len, an Enneagone, or Figure 
ir P Nine equal Sides. 


lied the Diameter AB, into Nine 
equal Parts ; afterwards open the 


- — 
=o 


Compaſſes to all the Length of the Dia- 
meter A B; and from the Points A and 
B, ſweep the two Arches interſecting each 
other i inC; then from C, by the ſecond 
Diviſion of the Diameter draw the 
Line CED, and the Cord A D, ſhall di- 
vide the Circle into Nine equal Parts. 

Pros. 


To lud, — Fog Figure of 


ters of AB, and CD, at Ri 
at E, and divide the Radius E 


Ra in the firſt place, dhe Dian: 


into two equal Pars] in the Point G; and 
with one Foot of your Compaſſes in G, 
with the diſtance G C, ſweep the Arch 


F; ſoſball th dſtape FE, dv the 
E ck into Ten equal Parts. 


C4 ” 


| T24 ] 
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nee 1 | Px OB. 16. 
To Inſcribe an Endecagon, or Fi- 
gure of Eleven equal Sides. 
D's: the Diameter into Eleven e- 


qual Parts; afterwards, as m the 
nneagon, open the Compaſſes to the 


whole Length of the Diameter AB; and 
with that diſtance, from the Points A 


1 


- 


253 


and B, ſwet the two Arches interſc&- 
ing each other in the Point D 


from D, — the ſecond Diviff on of 
the Diameter A B, draw the Line DCE; 
ſo ſhall the Cord A E, divide the Circle 
into Eleven Nc Parts. 7 


Pros. 
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To Inſcribe a Dodecagon, or Figure 
ef Twelve equal Sides. 


Fter having divided the Circle into 
Stix equal | viper in the Hexagon, 


. . 
— 


divide 90 three Arches, BC, C D, and 
DAS; o two equal Parts, and drawing 
from the Sections E F G, the Diameters, 
as was ſhewn in the Octagon; ſo will 
you have the Circle divided into Twelve 
equal Parts. 


PR OB. 


„ 
PR O B. 18. 


To find the Angles of a Polygon. ' 
"HE, Sides of a Polygon being equal, 
al che Angles at the Center con- 
ſequently. muſt be equal; and alſo all 
— of the Polygon muſt be equal; 
becauſe all the Lines drawn from the 
Center to each Angle of the Polygon, 
are equal to the Radius of the citcumſcrio 
bed Circle, which cuts the Angle of the 
Polygon into Two equal Parts, —— 
wu each fide an Hoſtele, or Equilatera 

n (3 cx 70 Ts) 


_ 


The Angle at the Center B A C, or | 
CAD, is found, by dividing the Number 
of Degrees in a Circle, or 360 Degrees, 


by 


by the Number of Sides in the Po- 
| Iygon, WET EAST 
For Example... 

The Polygon BC DGF E, being 2 
Hexagon, or b Six equal Sides 
if you divide 360 by 6, the Quotient will 
| give 60 Degrees for the Angle at the 

enter BAC: Then becauſe the three 
Angles of a Triangle, are equal to a De- 
micircle, or 180 Degrees: Therefore, 
if you ſubtract the Angle at the Center 
B.A C, r 60 Degrees, from a Demicircle, 
or 180 Degrees, the Remainder will give 

F2c Degrees for the Sum of the two An- 
gles ABC, and A CB; or the Angle at 
the Polygon BCD or CBE; and be- 
cauſe the Angles ABC, and ACB, are 
equal; therefore the half of 120 Degrees, 
will give o Degrees for the Angle ABC, 
or A CB. | 
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| Pzos INM 
To find the Radius of a Circle, that 
will form a Polygon, whoſe Sides 
all be of any Length required. bt 
F it be required to find the Radius of 
a Circle, to form a Pentagon, ora Fi- 


e of Five equal Sides,' whoſe Sides 
each be 120 Fathoms. 


_ Firſt, Find the Angle at the Center 
BA C, by dividing 360 Degrees by the 
Number of Sides in- the Figure, or Five, 
and the Quotient will give 72 Degrors fog 
the Angle at the Center BA C; then 
by ſubtracting the Angle at the Center 
BAC, or 72 Degrees, froma Demicircle, 

« Q or 


E 1 
1 


E 

or 180 Degrees, the Remainder will give 

108 Degrees for the Angle at the Polygon 

B CD, the half of which will give 54 

De _ * each of the Angles ABC, 
A CB. | 


B30 have you in the Triangle ABC, 
all the Angles, and the Side B C, given, 


to find the Side A C, or Radius of the 
Circle, by the following Proportion. 


- * . 1 4 a 

1 9 1 = of 

+» $ . 6 : 
"10 Lots] Co. Ar. 


B*y 72:00-0.021794 Ill « 
oy ears, . 120 Fath.-1. 079181 
So is (5) of the An- | 
910 35 Cf + 00—9-997958 
A 102 Fath.-1.008933 [ 
— f 
| | [ 
So that if with 102, from your Scale k 
of equal Parts, you deſcribe a Circle, 120, 
from the ſame Scale, will divide that 
1085 ; 101115 | T6 2e 0 
WY; [org „tp 1 
SITION (3c . C 


POB. 


Line ef . 


. 3 Tweep 
| E 
- D © 


b, which diſtance DE; meafured on 
. the ſame Line of Cords, will give 23 
- for the Meaſure of the Angle 

AC. 


Otherwiſe it may. be meaſured with a 
Pratrator, by applying the Center there- 
of to the An Ae: 1 A, and its Dia- 
meter parallel to A C, and the Degrees 
on the Circular Arch will ſhew 23 Pe⸗ 


grees 


L321 
2 to be the Meaſure of ny var 
48493 —— 


Sccongy, On tbe Ground, 


Place your Inſtrument, be it a Cir 
Semicirele, or Quadrant, on the Ground, 
with its Center upon the Point A; and its 
— arallel to the Line AC, with its 
Sigh ire&ed to B, or a Line faſtned to 

142 at A, extended to B, will give 
% the Inſtrument, 2 3 Degrees for the 
Meaſure of the Angle 5 AC. 0 


9 1 


Ji 4 Ali st! 01 4 
2 0 4 pd gf 
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Pro: B. ts. 


To lay FRE an Angle 2 4 
en Ten, er the Grow... 1A 


171 1 Tt, II 0 


Tae l e - 
EC | 


gk Degrees L 1 15 5 
Drive firſt the Strat Link A B; r 
with 60 Degrees from the Line of E 0 


„ Lithdoße Foot in A, ſweep the Arch 
CD; then take 40 Degrees from the 
ſame Line of Cords, 5 it from 5 


[34} - 


to E, and from A by E, draw the Line 
ARF, e be o 
Degrees. | 


* 
8 econdl h, On the Ground 


 Fiom' A, Why the Strait Line 
AB; hen place tlie Center of Jour Ih- 
ſtrument at A, ſo as the Semidiameter, 
or. lies parallel to the Line A B 
and with a Cord, or- String faſtned to a 
Picket at A, and extended towards F, 


that it will cut. 40 Degrees on the Inſtru- 
ment, will mark ont he Line AF, ma- 
kingavith the Lint AB7 an Angleof 46 


Degrees) | - ; 1 ek: II 715 2501 als * 


WEL 


"I 141 14 * 
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To 75 wh: a Pal) roll 8275 
i  Phefe the 22 ofcupied, Bo, 
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Jt it Was req uired to BOK A, Hexagon 
ac : Plice 0 Sides ſhall Tack 


beni Fade. | Ferrat 


. 


11 


The Angle at the 12 of A NUR | 
gon, you will find by Pro 7. to be 120 | 
Den 80 N - e 


D 2 Firſt, 


L 36 1 


Firſt, Draw the Line A B of 120 Fa- 
thoms, placing a Picket or Mark at A; 
then plac your Inſtrument at B, ſo that 
the Radius of the Inſtrument B q lies ex- 
| actly parallel upon the Line A B, and 
| with the Sights, ar a Cord faſten d 75 
Picket at B, extended toward ill it 


| cuts 120 Degrees on the Inſtt ment, mark 
| the Line BC of 120 Fathoms; then 
| move your Inſtrument to Cg placing the 
| Center on C, and the Radius of the In- 
| ſtrument exactly parallel on the Line 
| | CB, with a Cord faſtned to the Picket 
at C und extended towards D, till it 
cuts 120 Degrees on the Inſtrument, mark 
out the Line C D of 120 Fathoms: Af- 
ter the ſame manner lay down the reſt of 


the Sides and Angles. 
| "£3, * 
kn, 


Px 24 


Jo augment or diminiſh any Pen 
whether 1 or Irregular, as 


one will. 


ET it "hy propoſed 1 to augment the 
mange bah AB BCD BY three 
ine larger. X 

Chuſe a Point for a Gb at diſcreti- 
on, as F, And from thence to the ſeveral 
Angles of the igure, draw Strait Lines 
of any len MT at OY OY 28 F G, F fi. 
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WIE fT 18 . ao sib 01 a0 * 


0 HARTBY + | D 2 Thien 


* Then ay! choice a joy Js of the 
ee the Figure, 
R A 


For Example, 


| 1 5 Net ins mich a 


cauſe you will have Jour Ns pl three 
times as large as the firſt, place the ſame 
Alſtance ont del 17 Li om 7971 
6 . 11 1 0 


5 times, Viz, fig N 

1 from Qto . 81 tot e that G 
Three times the Jeng! t oP NE 
being done, divide he Line M N into 
Two equal Parts, the middle of which 
here is the Point P; then open your 
Compaſſes to the diſtance P M, or PN; 
and Fond P, deſcribe the Arch MEN, and 
draw from the Point O, the Perpendicu- 
lar OR; then if ypu take with your 
Compaſſos the Diſtance O R, and place it 


on the Radius F A to G, you have after 


that * to draw in G, the Line G + 
© 


[ 39 J 

arallel to A B, and from H, HI paral- 
fel to B C, and the like of the reſt ; and 
the Figure G HI KL, ſhall be there 
times larger than the Figure ABCDE. 


But if you would have, inſtead of aug- 
ment ing, diminiſhed the Figure ABCDE, 
you muſt do it after the ſame manner, on- 
inſtead of adding the Diſtance to the 
dius F A, you muſt have cut the ſame 
Diſtance from it, by placing it within the 
Figure. 
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T rams] of Angles, | 
Compriſed between | 


Two Sides of Tray F cet. 
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le of Angles Two Sides of 30 Feet. 
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Th lay, down an Angle, either upon 


Paper, or on the Ground, by the 


 aforegoing Tables. 6 


Uppoſe It was required to lay down 


8 an Angle of 43 Degrees, and 22 


ures, 4 b 


Firſt, On Paper. ; | 


Firſt, Search in the Table in the Co- 
lume intitled Angles, for 43 Deg. 22 Min. 
and againſt it on the Left Hand, you will 
find the Baſe to be 22 Feet 2 Inches. 


{ 
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Firſt, On the given Line A B, place 
30 Feet from B to C; then with your 
Compaſſes to the Diſtance of 22 Feet 2 
Inches, with one Foot in C, ſweep an 
Arch; then with your Compaſles ens 
to 30 Feet, with one Foot in B, {weep 
another Arch interſecting the formet in 
the Point D; then from B by the Point, 
if you draw the Line E D B, the Angle 
A BE ſhall be 43 Degrees 22 Minutes. 


Secondly, On the Ground. 


On the given Line AB, place 30 Feet 
from B to C, and on the Point B faſten a 
Picket, with a Cord faſtned to it, on 
which meaſure 30 Feet; alſo on C place 
a Picket with a Cord faſtned to it, on 
which meaſure 22 Feet 2 Inches; move 
theſe two Cords till they joyn together in 
the Point D; ſo ſhall the Angle DB E 
be 339 22/. 
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To meoſare by the Nau, an US. 
gle, either on 145 or on the 
Ground. * 


) meaſure the Any ole ABE, firſt 
Cm 30 Feet on — Side from 
B to C and D; then meaſure the Di- 


X Ee B 
ſtance CD, and you will find it to be 22 


Feet 10 Inches ; then look in the Table 
under the Title Baſe for 22 Feet 10 In- 


E 2 ches, 


$6: * 


1.5 1 
ches, and againſt it on the Right Hand, 


on will find Degrees 44 Minutes, 
which is the More of 1 of "the Angle 


Here Note, That Abe by Fr 2 


n LET PA 


. 3 yet % eration will 
much more exact, if for all . 


erxceeding 90 Degrees, von make uſe. | 


of their Complements to a Amos 
4 as ts uſually pus on, the lite Oe. 


caſion. 


For Example. 


If it be required to make on the Point 
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[53] 
the Angle D B C, equal to the Comple- 
ment of 120 Degrees, to a Demicircle, 
or 180 Degrees, which is 60 Degrees, as 
before directed, ſo will the Angle A BD, 
be 120 Degrees. 
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Of Fortification in General. 


ORTIFICATION, which is alfo 
called Military Architecture, is an 


Art, which by the means of Aritb- 


meticł and Geometry, teaches the Way to 
Fortifie a Town or City, ſo as to hinder 


the Invaſion of an Enemy, and, if poſſi- 


ble, to render their Efforts of no effect; 
and this to be done with ſo ſmall a Num- 
ber of Men, in compariſon of thoſe of the 
Enemy, as to hinder the Progreſs of an 
Ambitious Prince ; to which purpoſe, it 
has been the utmoſt Endeavours of the 
ableſt Engineers, for many Ages, to ſup- 
ply the Defects of this Art, and as far as 
in _ lies, to render a Place Impreg- 
nable. 


The Durch Manner of Fortifying of 
Places, gained a great Reputation, and 
was generally received all over Europe; 
but in the War 1572, 1673, Gc. it was 
; i F 4 | 1 * evident, 
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evident; That the greateſt part of their 
beſt Fortified Places were taken in three 
Weeks time, which has (ſince that time) 
much leſſened their Reputation; princi- 
pally for not having Cazemats, or (if 
they have any) they are very ſmall ; and 
the Hanks, which are the principal Parts 
of Defence, being Perpendicular to the 
Courtain, cannot diſcover all the Ditch, 


and conſequently the Enemy. can lodge 


themſelves therein, without any fear of 
being ſhot from the F lanks ; to remedy 
which Incouvenience, Count Pagan (an 
Engineer of great Experience) Printed a 
New Method of Forti fication, wherein 
he makes his Flanks at Right Angles with 
the Line of Defence, and no Second 
Flank, as the Dutch. 


But ſince my Deſign is to be as ſhort. 
and plain as is poſſible, I ſhall proceed to 
give you firſt jthe Explanation of the 


Principal Terms of this Art. 
Ne ret 14577 1 7 
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CHAP. II 


The Explanation of Terms 
Ichnographick, of a Place 
Fortified. 


7 HE following Figure repreſents a 

Demi-Hexagon fortified; which, 

| as well as all other equal ſided 

Figures, 1s called a Polygon; ABCD 

is called the Interior Polygon, and GKVX 

the Exterior; each Side of the Interior 

Polygon, as A B, is called the Interior 

's Side, and each Side of the Exterior Po- 

Irgon, as G K, is called the Interior Side. 

When the Polygon Interior and Exterior 

are regular, as here, they have the ſame 

Center, as 8, which is the ſame with the 
circumſcrib'd Circle : 'The Diameter of 

the Circle deſcribed about the Interior 

Polygon, is called the little Radius, as 

$A, and the Diameter of the Circle de- 

ſcribed about the Exterior Polygon, 1s 

called the great Radius, as SG, Where 

| One 


5 
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one fortifies by the Interior Polygon, it is 
called fortifying from without; but when 
one fortifies by the Exterior Polygon, it 
is called fortifying from within. AG FE 
repreſents the Plain of a Demi-Baſtion, 
which is compoſed of the Demy-Gorge 
AE, the Capital AG, the Flank E F, 
the Face F G; if the FlankE F, or HI., 
be perpendicular to the Courtain, it is cal- 
led a Right Flank; but when it makes an 
Obtuſe Angle with the Covrtam, it is 
call d an Oblique Flank, HIK LMPON, 
is an entire Baſtion, which is alſo called 
a Bulwark, which is compoſed of the like 
Parts with the former, and a whole Gorge, 
which is repreſented by the Line HN, 
drawn from the extremities of the Flanks 
HIand NL; the Flank LN is cut by the 
Epaul or Orillon LM, which being round 
is called a Round Orillon, otherwiſe it is 
called a Square Orillon, as QR ; it co- 
vers a part of the Flank, which for that 
end is retired inward, and for that reaſon 
1s Called the retired Flank and cover'd 
Flank, and alſo Cazemat, or low Place, 
as OP, and the Line NO and MP, is 
called the Retrenchment of the Flank, or 
the Enforcement of the Cazemat ; the 
Line E F has been call'd the Flank, be- 
Cauſe it ſerves to defend the Face I K, for 
| ta 
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to flank, in Terms of Fortification, ſigni: 
fies rodefend. It is called Flank Frichant, 
becauſe the Musketeer which thall be in 


its Extremity E, can ſhoot and fricher 4. 
gainſt the Face IK, which makes the Line 

EK. drawn from the extremity of the 
Flank E, to the Point K of the oppoſite Þ 
Baſtion, be called the Line of Defence 
Frichante, or ſimple Line Frichant ; it's 
alſo called the great Line of Defence, and I 
the Line Raceing, or Line of Defence 
Raceing ; the Live KT, is called the 
little Line of Defence, or ſimply the Line 
of Defence, which is formed by prolong- 
ing the Face KI, to'T, where the Mu. : 
keteer being, cannot ſhoot againſt the Face 
TK, but only race it; and then the Part 


of the Courtain E T, is called the ſe- 

cond Flank, and alſo fire in the Cour- 
tain, becauſe from all the Parts of the ſe- 
cond Flank HT, one can ſhoot and make 
fire againſt the Face G F. There is not 
always a ſecond Flank, as in the Courtain 
VZ, and then there is not any Line Fri- 
chant, but only a Line Raceing, as Y V 
and Z X, and in this caſe the Flank is 
called the Flank Raceing, becauſe from 
its extremity Y and Z, one can only race 
the Face of the oppoſite Baſtion, by which 
you ſee that the Flanks are as the Arms of 
| a 
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Joyning the Center of the Baſtion; and 
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aPlace fortified; alſo it is this part which 
the Enemy endeavours moſt to ruine, 
more eaſily to paſs the Ditch. 

The Angle ASB, is called the Angle 
of the Center; and the Angle ABC, the 
Angle of the Polygon, which one may 
call the Angle of the Interior Polygon to 
diſtinguiſh it from the Angle GKV, which 
may be called, the Angle of the Exterior 
Polygon; the Angle FEH, which is 
made by the joyning of the Flank E F, 
and the Courtain E H, 1s called the An- 
gle of the Flank. 

The Angle EF G, which is made by 
the joyning of the Flank E F, with the 
Face F G, 1s called the Angle of the E- 
pane, or ſimply the Epaul, from whence 
comes the Word Epauler, which ſigniſies 
to cover the Flanks or Shoulders of him 
which ſuſtains it, in ſuch ſort that they 
be not diſcovered on the Side; thus one 
ſees, that thoſe that defend in the Flark 
EF, are covered and Epauler by the 
Face F G, the which inthis caſe is called 
Epaulmennt. * 

The Point of the Angle of the Interi- 
or Polygon B, is called the Center of the 
arenen 
Tbe Angle AF E, which is made by 


the 


eee 

the Angle of the Epaul, by the Line AF. 
is called the Angle forming the Flank... 
But Monſieur Ozanam, and ſome 0. 
thers, who make the Flanks to be drawn Mis 
from the Center of the Polygon, make {We 
the 2 X, to be the Angle formim th 
The Angle IK L, which is made by] 
the joyning of the two Faces KI and KL 
at the Point of the Baſtion, is called, the 
Angle of the Baſtion; alſo the flanked 


Angle, becauſe it is flanked and defended f 
by the two oppoſite Flanks. ? ( 
The Strait = drawn from one flank- Il t 
ed Angle to the other, and which marks I ( 
their Diſtance, as G K, is called the Baſe 


Line, which before we called the Exte- 
rior Side of the Polygon. 

The Line E B, which is compoſed of 
the Courtain E H, and the Demi-Gorge 
H B, is called the Courtain prolonged. 

The Angle XV, or re- entring An- 
gle, which is made by the meeting, or 
rather Interſection of the two Lines Race- 
ing, and which is Obtuſe, is called the 
Angle of the Tenaille, or ſunply Tenail; 
from whence the two Lines a V, and a X, 
are called alſo Tenails, it is called the 
Exterior flanking Angle, for to diſtin- 
guiſh it from the Interior flanking Angle 

| whic 
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hich is made by the meeting of the Line 
Raceing, and the Flank, when the Flank 
is — that is to ſay, when there is no 
ſecond F Falk as V 5, otherwiſe when 
there is a ſecond Flank, by the meeting of 
the Line Raceing, and the ſecond F lank, 
Was KEF. 
= The Angle KT H, which is made by 
the meeting — the Line Raceing KF, and 
the Courtain E H, is called the dimini- 
ſhed Angle, which is equal to the Angle 
G KI, which is made by the meeting of 
che Face KI, with the Baſe GK, becauſe 
GK 1s parallel to the Interior Side A B. 
The Angle GAE, made by the meet- 
ing of the Capital A G, and the Demi- 
Gorge AE, 1s called the Angle of the 
of Gorge,which i is always equal to the Com- 
ge pleinent of half the Angle of the Polygon 
K GS to 180 Degrees, which half Angle 
1- WI of the Polygon KGS, or ABS, is alſo 
xr called the Angle of the Baſe. | 
2 The Lines z & and 2 y, are called Com- 


e pleinents of the Line of Defence. 

; But for the more clear underſtanding 
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B, are the Bulwarks or Baſtions, 
D, the Ditch of the Place. 
E, the Ravelins. Wan 
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F, ths Cometr-ou ards of the Ravel 
and of the Baftion, | 

G, the Ditch of the Counter-guards. 

H, the Hornwork. 


I, 'the Ditch of the Hornwork. 


K, the Crowmwork. L, 


0 


[ 63 ] 


L, the Dirch of the Crownwork. - 


M, the Hal Moon. 1 i | 
N, the Ditch of the Half- Moons Elb. | 
P, the Place of Arms. | „ent! ; 
Q. the Glacis. zidsr U | | 


O, the Covert- way. | 

ab © the ſmgle Tenail befor the Cur 
tam. 

q efg hk, the: double Tenail befr 
The Courtain: _ 1 ties Fx 


There are again other Works hich 7 
have not here repreſented, as the great and 
little Lunets, which are put on the Side 
of the Ravelins for to cover them, the 
Half-Moons on the Pointsof the Baſtions, 
the Hornwork crowned, the fingle and 
double Tenails, and other the Iike Inven- 
tions. But as theſe ſort of Works are 
not found but on Paper, they that have a 
deſire to ſee them, may find them in 
the Tranſlation of Monſieur V. een 
Fortification. 

For to cover the Soldiers which fire on 
the Beſiegers, there is made a Wall on 
Terraſs, or top of the Rampart next the 
Ditch, of the height of a Man ; this Wall 
ls called, the Parapet, being built 'all 
round the Place, which is repreſented by * 


ne Letter Rin Fig. 2. And becauſe the 
Violence 
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[ 64 ] 
Violence of the Cannon ſoon ruines this 
Parapet, if it be not of a fufficient Thick- 
neſs; it is cuſtomary to give it three Fa- 
thoms thickneſs, which renders it of 2 
reaſonable Solidity; but becauſe, ac- 
cording to the Method that is now made 
uſe of to batter Towns, the Parapet is 
ſoon ruined: For to make the greater Re- 
fiftance and Obſtacle to the Enemy, the 
Earth, on which leaves the Parapet, has 
10 or 12 Fathoms thickneſs towards the 
Foot, which leaves on the Top of 
the Terraſs, behind the Parapet, 5 or 6 
Fathoms broad for the Soldiers to paſs, 
and for the uſe of the Cannon; and it s 
that which 1s called, the Terre Plain, or 
Walk of the Rampart marked with the 
Letter T: On the Flanks are made Holes 
in the Parapet, for the Mouth or Muzzle 
of the Cannons to paſs through; and 
theſe Holes or Windows marked with the 
Letter A, are called Embraſures ; and be- 
cauſe between one Embraſure and the 0- 
ther, there remains a part of the Parapet, 
the ſame as between two Windows in a 
Chamber, where is left a Wall to ſepa- 
rate them, the Pieces of the Parapet are 
called Merlons. | 
For to batter far into the — 
oft raiſed a Maſs of Earth, repreſented by 
| the 
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[6] 
the Letter C, which are called Cava- 
liers, and there is plased the Cannon to 
ſnoot far on the Enemy. To the end to 
cover the Soldiers which are poſted be- 
yond the Ditch, there is raiſed a Parapet 
of the height of a. Man, the Earth of 
which is ſloped like the Side of the Roof 
of a Houſe, till it Iofes its ſelf in the 
Campaign, which is called the Glacis, 
marked by the Letter G. The Space be- 
tween that Rampart and the Ditch, mark- 
ed Ch, is called the Covert-way, which 
goes quite round the Place. The Space 
marked P, is called the Place of Arms, 
in which place the Soldiers retire when 
they are preſſed by the Enemy, to the end 
that there they may be more ſecure, and 
the better defend themſelves 5 theſe 
Places of Arms are covered hy Parapets 
marked with the Letter q, which are cal- 
led Traverſes. W e 

The Eſc arpe, is that part of the Wall 
of the Town, which is à little intalude, 
or ſloping, and leans towards the Town, 
when that on that Wall there 1s one rai- 
fed upright, that part of the Wall fo 
built, is called Chemiſe, on the Top of 
which, is placed a Faſcica, or Edge of 
Stone, above which is placed the Pa- 
neff. | 
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Note, That for thę l 
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CHAP. IL 


6 eneral Maxims to be obſer- 


1 in Furtification. 


Maxim I. 


By the advanced W, arks, to keep the Be- | 
ay 4s much as is po ible from the place, 
Tmean, by thoſe Marks, the Elevations 

Earth cloathed or caſed with their 


Itch. 


HIS Maxim Is undeniable fo as 

much as it muſt require much more 
time, and cauſe much more danger whilſt 
the Beem are obliged to begin their At- 
tacks very far, and for to make ma 
Works, Rh when they have' but to 75 
the Ditch, and make a Breach 1 in the Wal 
of a Town." 1555 | 
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Maxin 2. 


To hide the Eptrants into theſe Works, as 
much as is poſſible b the e ef 
the NR 


This Maxim. is no less natura wn 
evident, that the Violence of Cannons 
ſoon makes a Breach in thoſe Places too 
much diſcovered ; for which reaſon the 
Works ſunk into the Earth, ought to be 
moſt eſteemed, it being mel i impoſlible 
to batter them, without being firſt arrived 
on the Brink of the Ditch.” 


Maxim 3. 


Make all. 7 5 Parti oh 2 ; Eortification 6 { 
that the, Baſtions, and all other Wor 
not only 1 cage 55 s ſelf, be defend- 
ed by another, t 10 imtirel re fear one 
1 other. 


This Vaxim ! is 8 =o 11 l, 
for as much as a Work, becauſe of the 
height and thickneſs of its Walls, doth 
not defend its ſelf very well, when that 
the: Enemy is near it, therefore there i i 

ne 


691 
need of another Work to defend it; for 
which reaſon one ought to defend the 0- 
ther, and the advanced Works ought to 
be defendel by thoſe on the vide of 


mem. 


* 
* & 
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ple the NM Yo 5 the Ramparts, ſo 
. that they can 05 the Sas he 4 
1 Cannon. 


"This Maxim is not leſs e to be 
obſerved than the former; it being evi- 
1018 that for to ſupport 1 it, one muſt op- 
poſe Cannon to Cannon, at leaſt. of an 
rt z and experience teaches, That 

1non-Buller ſhot more than 1009 

Packs, enter. 13 or 14 Feet in the Earth, 
a Battery of many Pieces of Caunon ſhot 
all at a time, will eafily* fling down a 
1 if it be not of à great thick- 
nels, * 5 


[50] 
MAXIM 5. 


Never ul. any Work, that ay Side of 
it ſhall not 2 ſeen by thoſe of the Plate, 
that there be not found the leaft P lace 
where the Enemy can hide themſelves. 


If this Maxim is not obſerved in a For- 
treſs, and that a Work intire, or alſd part 
of that Work, be not ſeen by thoſe with. 
in, no Perſon can defend it but with 
Birch in hand; for that which ſhall be 
e leaſt de 25 more expoſed, than it 
r its defence from the Fottteſ, - 
— defended but with great difficulty 
is therefore neceſſary, that all be Were 
r off, and that one Work diſcovers 
feat the other for to ſhoot on 
WI! rr 


MAx1M 6. 


Never make any Work fo far from the 
others, that it cannot be defended by 
the Musket, which ordinary will kill but 


120 Fathoms. 


This Maxim has ſeenbd to wb been 


diſputed by ſome n tho it ſeems 
to 


1711 
to me to have no difficulty in it; ſince to 


pr Works the one from the other 
-ſhot, it's confeſſed, makes them 


Machines of great Vidletce, but are ea- 
er by the Batteries of the Enemy, 


ich in the execution want N of the 8 
enieknels of the Musbet. 


Maxi 7. 


To have ſinne places in the plate more hi þ 
Fe? upd of the Werks, 0 batter 


be Enemy at à great Diſtance. Ex 
I Maxim is very neceflary, fince 
without ſome elevation, the Enemy is eu- 


fily hid, and may zpproach without de- 
ing viewed. 
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* IG WAP IV. 
Keſtections on the afuregoing 


Maxims, 


. 
9 
- 
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RBFLECTION I. 
HE Firſt Maxim, which is for to 
Feep the Enemy, as far from the 
. - a. Body of the Place, as is poſſible, 
by the Outworks; ought. not to be 
_ underſtood in ſuch ſort, that the Outworks 
be ſo far diſtant, and in ſo great a Num- 
ber, that they require a great Garriſon 
6 for to defend them; for it's certain, that 
1 in multiplying the Outworks, one not on- 
ly increaſes the Expence, but alſo the pain 
And trouble for to defend them well; there- 
fore there muſt be Diſcretion uſed, not 
only to make no more Outworks than are 
abſolutely neceſſary, but alſo to diſpoſe 
them ſo in the ſeparating them one from 
the other, that they cannot be Attack d 
altogether, and that they can be eaſily 


ſuccoured. 
. R x- 


a S 


— — EC. DK. , , A. 


ſed Field, in ſuch, ſort:t 
will coſt the Be 
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The Second Maxim requires alſo ſome 
regard, which is to hide the Works, as 
much as is poſſible, from the Batteries of 
the Enemy, for they ought not ſo to be hid 
that Ne diſcovered: I intend 
by the hiding of them, their inſide 10055 


that at a, great diſtance from the Place, 5 


with all its Outworks ma e a8 ꝗ ral- 
Batter it, till a el 11355 ich 

er it, pro near, ; Whic 
1 before the 9. 

arrive there. I could with notwithſtan 
ing, according to the Firſt Maxim, there 
be many. Places faiſed for to Batter the 
Enemy in I Barbe; and for to difcover 

their Trenches, | Wirhe ut which, the 
can dz without ing lovers, 
t-theſe ſort of Elevations of Earth, 
HS are called Commanders, or Cava- 
liers, aug ht Sor, 2 bes ade, but in the 
Body of © the Plat eto the end, chat they 
may not be W 5 Encmy,ang made 


Ale od — — 
x T.  Y ew . * dl. 
4 — a — —— 


© + Note, 1 Ua b to ſboot e 


th Purapes; (becauſe their Fire > or burns the Gy 
er Herbs on gbe N or Slope 9 
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that which is before it, if it be not i in 


cannot ſhoot on the Counterſcarp 
which is before it, if && anti —_ 


( 74 ] 
uſe of by them, to the en of 
thoſe within. LT | 


| RurLactiON, "i 


The Third Maxim has ſome * 
Difficulties attends it, runden fp 
That the Works moſt advanced into 
Cbuhtry, oupht tobe defended by tholeof 
the Place next to them this ought not al- 
ways to be utderftood in fuch fort, that 
the, Head of each of theſe Works can de 
defended by him that is behind it 3 for it 
s often. im te, when there is mary 
of them before another, for then 

muſt thoſe neareſt to the Town, be 
make of an exceſſive height ; therefore 
fuch an Advantage carmot be fund, bit 
when the Fort is fituate on a Hill, or on 
the ide of a Hill ; then it may be, that 
Work placd on the ſloping > PAN Hill, 
diſcovers, in ſome manner, the Head of 


ſome place more hi h hm ute reft; dut 
If K be in 1 lerel d, are wut 


Forts, it is plain, that which is behind 
of that 


Plates more high Shan the ' reſt 
Sire each Work — nd d Its 1 * 
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Head JJ l * e of a 
that part which is * 

— Enemy. 


RIC TOR * | 


The Fourth Maxim i is ſuch, * it is 
certain that the old Walls that we find in 
thoſe Towns, agree not with, ſince there · 
in are rarely found mort than 4 or 6 Feet 
| thickneſs, he often without _ Tetraſs 

or Walk of the Ram Wieren 
the Wall of a Strong Place, muſt haye 
at leaſt 10 of 12 Feet of thickneſs ſup - 
ported by Ter raſs, ora great Plat of Earth 
of 10 Or 12 — ck ; aud becauſe 
Soldier, covered by great Tera 
will be too * ho itch for a good 
Defence, one ought tb put onthe Top of 
the Rampart towards the Diech, 4 Wall of 
18 or 20 Feet thick, and of 5 or 6 Feet 
high, for to cover them that defend ; 
and this i the Wall r che 
n of the Terraſs. 12 | 


\Roriacrion 3. 
The Fifth bete is of too grat 2 a 


bl! To wen in any mæmer Reg” 


that there is not any 
part 


[26+ — 


part about a Fortificati 
ſeen from the ba 
for well defending it, 
make this Important 
derſtood. See Fig. 3 


In which F t Enemy being 
lodged in the Point J e will be cover- 
ed by the height ai i 

Wall, which Ges chat] 
not ſhoot to the F 
— the Enemy ſhall 

O, being — in the bonn | 
heip ht 7.4 hickneſs of the wy 202 
keeps! back — Soldiers, covers them 10 
that it will be impoſhble to theth, 
If the Enemy have paſſe Torch 
and was poſted atten Foot of fe 


in X, neither the Soldiers poſted: in R 
vor Z, can ſhoot them, becauſe, he / 
Shots of Mosket K # and 2 
touch the Tower but inv@'3Hd;0'g Hin 
all the Triangle 2 h c, is a e 

the Enemy is covered and mnoh b de fern 


length D B, defends N. 
Attack GG, which are ft 
two Faces AC and 

If-the Enemy Att 
they ſhall be 


1 109 11 211 18117 
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DF, where the Cannons and Musketeers 
are placed; the ſame * arrive, if they 
Attack the Face 8 A, they will be batter- 
ed from all the length VW and if they 
Attack the Point A, they will be battered 
from the two Flanks DF, and VW; 
and hecauſe they receive Sbots from the 
one ach qui and the other in that place, 
is the moſt advanced part of the 
Baſtion ; therefore is the ſaid Point A, 
called the flanked Angle; there is not then 
any part of this place that is not ſeen 
from ſome part or other, except the two 
re-entring Angles N and P, and the part 
of the Tower 2 U c, and by conſequence, 
all the reſt are defended from far, except 
the aforeſaid Fi igures, which are never 
worth any thing. 4 


1 REFLECTION G 


For che laſt Niaxidi; we have ſpoken 
ſufficient] y already by that” | 
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P nee Me axims if Fir 


tiſication. 


MAXIM, Wand 


FE legct Raftions are. the beſt, 
they are the moſt capa- 
det for te contain Earth therein 
to make Retrenchments, they are allg ca- 
pable to contain more Men and Cannons 
proper for their Defence; this Princi 1 
ought not nevertheleſs to de underſt 
ſuch ſort, that the Baſtions he as RD 48 
little Cittadels, which will, in the firſt 
cauſe avaſt Expence 3 and ſecond - 
ly they will require too many Men for 
ard and defend them. 
onſieur Errard will have a Baſtion 
capable of 200 Men, for as much as it is 
— to reſiſt an Aſſault where near 40 
en on the Front mount at one time on 


the Breach. 


MAx1M 


— — — — $0 <0 


[79] 
MAxIM 2. 


greateſt Flanks are the beſt, be 
cauſe the Baſtion doth no longer defend 
its felf, when the Enemy is in he Ditch 
over ag ainſt the Flank, ohickis the Place 
—4 it is uſual to Attack it, and then 
all the Defence is from the Flank of the 
poſite Baſtion; the largeneſs of the 
Flank is therefore neceſſary as well to 
lace the Can uon, as to lodge the Muſ- 

thereon. 


The 


Maxin 3. 


The greateſt Gorges are the beſt, be- 
cauſe they are the Entrance of the Baſhi- 
on, which ought never to be cooped in, it 
dei the part where one Intrenches him- 
ſelf before he fuffers an Aſſault. Theſe 
Intrenchments conſiſt of a Ditch with a 
good Parapet, and a Palliſade marked in 
Fig. 4. with the Letter p, of which are 
made therein lawetimes 2 or 3, one be- 
bind the other, as in the #1 igure. 


* 6b. ß ” ww 3 


MAxiu 


land, d. Wund An | 1 


1685 1 
Maxin 4 


Tie Poe of the Baſtion ought not to 
de too ſharp, becauſe it is eaſily ruined 


by? the Cafinon g and being too Obtuſe, 
or Blunt, it diminiches the Flinks, and 


renders the Baſtions' leſs ;' this An 5 
ought never to Ip! leſs than 70 De. 
Brees. | | wot | oflt : oi! 
Maxim: 5. and 

The Flanks ought never to be Perpen- 
dicular to the Courtain, but ought to 
make an Angle e Courtain a lit- 
tle more than a Right Angle, or 90 
Degrees, e being * 5 le more 
open, it better diſcovers the ter- 
ſcarp,. otherwiſe the Embriſures ought to 
be more Oblique, a ROE * 


ft 491 


1 4 4 
[i 4 1 * . 


ATRELL 
* * MALI 6. Weg 


"Thy pretend that the Baſtio 
all with Earth, is better then 6 fl 


which the Gorge is void, the Earth being 
neceſ!; ay for the Intrenchments. 
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N VII 
Concerning ſeveral Queſtions 
relating 10 ſeveral Parts of 
4e 
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7 HE Firſt Queſtion is concernin 
the Ditch of the Place, whic 
ſome will have very deep, but 
not very broad; and others will have it 
very broad, and not have any reſpect to 
the depth ; ſome will have it dry, and o- 
thers full of Water; in which caſe it is 
difficult enough to reconcile them, there 
being many . on the one ſide 
and on the other: I ſay, that notwith- 
ſtanding the Apprehenſion which one has, 
that the Enemy doth not eafily fill up the 
Ditch of a Town, by making it large and 
not very deep, or by making it very deep, 


and not very large, it comes to the ſame 
thing, incaſe that 13 digs in breadth that 


which 


7 
* : - 


„* 
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which one retrenches from the depth, or 
that one digs in depth that which one 
pare in bregdth, ſince for to fill them 
there muſt be as rhany Faſtines for the 
one, as for the other; the deep one has 
this Advantage, that ane doth not diſco- 
ver the Foot of the Rampart for to make 
therein a Breach with the Cannon for the 
Miners to lodge in before they have made 
a Well or Vent on the. Covert -way as 
deep as the Ditch, and there deſcend their 
Cannons, and therewith make a Breach 
in the Wall of the Ditch ; and this is cal 
led to come to the Sap of the Counta- 
ſcarp. But if the Foot is diſcovered more 
in the very broad Ditch, it has this Ad- 
vantage, That from the Topof the Ram- 
part the Counterſcarp, at a diſtance, is 

tter diſcover'd, where the Cannon and 
Musketeers fire more eaſily, as if it ws 
on even Ground; altho' there be this Di- 
ſpute, there is a general received Rule at 

eſent amongſt Engineers, which 1s to 
make the breadth of the Ditch, near the 
length of the Flank of the Baſtion, in 
Places regular, which being ſu made, allthe 
Faces —— ring the Ditch, gives more 
liberty to the Cannon, and to the Mus- 
ketears for to make a Vigorous Defence. 


Quxs f. 
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of Water; therefore the Engineer muſt 


regulate himſelf according to the Situa- 


tion of the Place. _ OI 

In the ſecond place I Anſwer, Thar 
there are Advantages on the one part, and 
on the other, That if the Ditch is dry, 
the Beſieged can there defend it Foot by 
Foot, for to hinder therein the Paſſage of 
the Enemy, and often that ſucceeds bet- 
ter, than if it was full of Water, but that 
depends very much on the Courage of the 


Belieged. As for thoſe that are full of 


Water, one may ſay for their Advantage, 
That the Enemy, for to give An Aault, 
muſt neceſſarily fill chem with Faſgines; 
but if the Water is not deep, the:Enemya 
paſs it with very little difficulty; the bel 
are thoſe where the Water is very deep and 
rapid, for then the Paſſage will be almoſt 
Impoſſible : But ue rapid Currents are 
. | 2 ct 
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not found any where, but in great Rivers, 
which do not eaſily incompaſs a Town 
on all Sides, the Arms of which become 
ſilt and quiet, if it turns about many 
nnn 
The greateſt Advantages of a Fortreſs, 
are when one can fill its Ditch with Wa- 
ter, and empty it at diſeretion; but to 
that end there muſt be a Floodgate to the 
Ditch, and a Fountain, or River near it, 
which is difficult to find. 
They firſt alledge againſt a Ditch full 
of Water, that the Sallies are dangerous, 
becauſe that if they are repulſed, and put 
into diſorder, they are in ſuch a Confuſi- 
on, that they Drown themſelves: But, 
_ Anſwer, | 
Firſt, That the Sallies ought to he 
ſeldom, and with ſo much precaution, 
that they always have the Advantage, 
which depends much on the Conduct and 
Judgment of the Governor. 
| Secondly, For to remedy the Inconve- 
niences, in caſe of diſorder, the Place of 
Arms, and the Covert-way muſt be made 
large. . 
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Qu xs r. 3. 


"I touching the Cloathing, or Coating 
of the Walls, to know if it be better to 
coat them with Stone when one. can, or 
with Brick, whenthe Earth of the Place 
is proper for it, or if one ought to content 


himſelf for to n with Sod or Turf, 


cut in form of a Coyn of Wood, which one 
uts fox to hoiſt 0 Breech of a Cannon: > 
5 ly, 
irt, That it is not always in the 
G91 2 of the Engineer, nor yet of the 
Prince, to Coat the Walls in ſuch manner 
as they will; for as much asi Holland 
they have no Stone, and in France often 
they have neither Prick nor Sod, in which 
caſes neceſſity obliges to coat the Walls 
with the Matter which is found on the 
Place; thus making diſtinction betwixt 
that Which can, > that w hicł cannot 
be done, and compiritig one a df Cont- 
ing with another, that of Stone Being th 
mot ſtrong and moſt compact, Will endur 
io time,wholt Ages,andthereby makes 
inert f or the EA >nce, which his there- 
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ters, which the Canton there makes, are 
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[$5] 
The Coating of Earth has the Incon- 
veniences, that it muſt be repair'd every 
Lear, and that the Flanks ought to be 
ſtrait and conſequently defective, being 
lmoſt impoſſible to cover them with a ſo- 
| lia Otillon ; the only Advantage 18, that 
the Bullets of the Cannon do therein 
ofily make a Hole of its bigneſs, which 
"every it more difficult to make 4 
As for that of Brick, it muſt be cof - 
{ell „it is of all other, (provided fh! 
rick is ſoft, and not too much Burnt, 
the beſt ; for ſuch a Wall will continue 
ghd has the Advantage in all reſpects 6 
Nan 5 


D, its height will cover the Enemy in the 


| 


* 
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Breach, on the which they can no more 


. 4a _ 
But if they are placed in the middle, 
or on the ends of the Courtain, as has for- 
merly been done by the Chevalier Vile, 
it is evident, that being ſo ſituate, they 
cannot defend the next Baſtions, while 1t 
is Attack d by the Enemy, being there o 
no uſe; but to defend the Country. But 
being placed in the Center of the Baſtion 
at E, they ſeem to me to be better ſituate, 
not being ſo near the F 155 and conſe- 
2 can better defend the Breach; be- 
es from this place, one can ſhoot on the 
Face of the next Baſtion, and hinder the 
Enemies lodging there. Count Pagan, 
and after him Mynſieur Fauban, makes 
theſe Cavaliers with à Point like a little 
Baſtion in the Center ofthe Gorge, which 
the latter calls Tower-Baſtion, and has 
the ſame Parapet and Terraſs as the Ba- 


ſtion its {elf ; they both incompaſs them 


with g Ditch, to ſerve as a Retrenchment. 
Sometimes in the room of a. Cavalier, 


. 


ſome 8 7 themlelves for to ne he 
45 


Point of the Baſtion in Terraſs, wh1 


a conſiderable Advantage for to cover the 
Soldiers which are to defend the Baſtion, 
and. this ig called Bgrhette ; but the Breach 
being made, is of no aſe, and th; Bar- 
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and cut the Terraſſes circular, as is re- 


58 J 
bette of the next Baſtion is eaſily ruined, 
being very, much expoſed to the Batteries 
of the Enemy, repreſented by the Letter 
IJ. Some late 
ſing the Point of the Ballons abaſe 10 3 


preſented by K; but. in my Judgment, 
with little reaſong for as much as the 
Breach being made below where the Ter- 
raſs miles, the Enemy will find in this 
Barberte, a Lodg rey ends d. 


one cannot from the | NT 


ſhoot on en, 
C 5 Qux 5 To >< "PF 5 1 
1 wn the Pont of #7 Baſtion 
which is called the flanke , about 
- which there hay been very'pre Diſputes 
r theſe 30 of Ats. The Dutch have 
maintained, that t 8 be an 
Acute Angle Others as ani ar, have 
maintained, that t ts N ought to be 


Obtuſe: Others, as the Feb, have main- 
tained, That this Angle oupht' to be 2 
| Right Angle, rench, - Without 
doubt, 5 in the right, it being certain, 
that a Right Angle reſiſts better than the 
Acute or Obtuſe; it is true, that this An- 


gle being made 2. males the ht 
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lanks, and gives part of the Courtain 
or the Defence of the F 


10 } 9f} dose Pi 6. L930 1 | 
1404 . 0-26 9011 Airy T_T riot 
* oonceriing the Cazemats; it having 
deen near 30. Years'a thing generally re- 
ived amongſt the Engineers, for to make 
Cazemats in the Flanks of the Baſtions, 
hich were made as Vaults under ground, 
iin Holes in the Walls for to paſs the 
Muzzle of tlie Cannon ; though fince 
hat time, the Bombs f. ſome- 
times on them, has leſſened their Nepu- 


rang} foes thence, mey be remedied, by put- 
ng a 1 of Earth upon them, 
but the :onveniency which 
in the en — them ber laid afide, 
has been the 8moak which cannot therein 
diſperſe” it ſelf $:{6 that at preſent they 
make thoſe Places uncovered on the Top, 
and only cover them with d arapet 
of Cannon proof: The Baticry ie hich is 
— lard ths Rampart, ble, the high . 
Battery, or Place marked in Fig 5. with 
the Letter A] and the Place wliere the 
low Battery is plaped by the Letter B, 
which low Battery is always emploved to 
1 the —— . 
UEST, 


tation, or Value ; but the nr 27 


TIE which is ſ 
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1 the Epaul and the Oril: 
lon; about which, there has been ſoc 
mall Diſpute, The Epaul is a purt of 
the Flank ” which covers/ the Batteries, 
s Count Pagan has made 
them. The Orillon is the part of 
the Flank, of a round Figure, — Mon- 
| fieur'Yzuban. has made them 7; 
ſton is not very confiderable, yon if on 
__ there place the Musketeers, it s 
ain, that the Epaul is moſt convenient, 
2 all its Shots directed toward the 
5 e Baſtion ; hut if one ſearches no- 

thing but the Solidity, the Orillons ar 
more ſtrong, and gives more liberty tothe 
Batteries in the corner. As for their Mes- 
- fure, Monſieur Fauban makes hisOrillon 
dne third part of the Flank; but Monſieu 

| Cochorne, who there his Muske- 
- teers, makes his much larger, as one may 
ſee ip the rr Bergenopzoom. A 
| or Orillon of 
gan, of the half of 
the 'Flank, having, by that On. wh 


5 5 greater forco and capacity. 
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Quxs 7. 8. 
If the Line of Defence ought to be 


_ than 120 Fathoms? To which it may 


ſured, not to ex. 
Abe e ec a Musket ml 


— 2 Nan ee has Ri 


Soldiers 1 50 Fat jo Fournier ry 
fes, yet one ought m thence to 
draw a Conſequence for the ordinary Mus- 


lets 3 and if Monſieur Yauban has often 
ziven to the Line of Defence 135 Fa- 


thoms he reforms that Diſtance in placing 
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WW. - that che Circular Figure, nor the 


fimple Tenail, that is hen tw o Walls joyn 
1 ether in a re- entring Angle, cannot in 

ortification produce a good effect, be- 
cauſe the Circular has a — that is not 
ſeen from the place, and a ſimple re- en- 
tring Angle is without a good Defence, 
becauſe of the height of the Rainparts, and 


thickness of the Parapets, it's ueceſſary 


that we inlarge thereupon, being a thing 
the moſt curious, and-atfo-the-mott-ne- 
ceſſary in the Art of Fortification. 

In the firſt place it muſt be conſidered, 
that in the Side of Fig. 6. marked (1) that 


becauſe building the two Walls 5 2 an 
0 a re- entring Angle, t ight 
Geke k Eisen, an ch of the Pa- 


rapet 


8) 
rapet, which keep back the Soldiers he- 
hind, the Faces AC, and C B, ſo as they 
do not defend each other as they ought," 
and that the Enemy poſted in the Anyle 
C, cannot be ſeen from any part, as * 
been ſhew'd before, they have been obli- 
ged to UN. this Inconvenience, to cut 
the Walls A C, aud C B in the Points D, 
and E ʒ and from thence draw two Walls 
DF, and EG; the which being diſtant 
from the Point of the oppoſite Baſtion 
Musket-ſhot, can defend without any dif- 
fculty ; the Faces A D and B E, alſo are 
leſs expoſed to the Cannon of the Enemy, 
and the two parts DF, and EG, which 
are called Flanks, muſt be joyned by the 
Wall G F, which is called the Courtain, 
+ becauſe in prolonging the Courtain F G, 
on the one part, and on the other it com- 
paſſes a Body, half —_ one fide, vis, 
AD FF, and half on the other fide, vis, 
BE GI; this Body is called a Baſtion ; 
from thence one ought to conclude, the 
Flanks D F, and EG, ought not to paſs 
the Lines of Defence A G, and BF; for 
| ſhould they be drawn to K and L, then a 
˖ Cannon or Musket ſhot from L, cannot 
defend the Face of the oppoſite Baſtion 
. AD; no more can the Face E B, be de- 
fended from the Point K: The firſt De- 


fence 


[94] 
fence then is AG and F B, from whence 
it is called, The Line of Defence, which 


— not to be longer than 320 Fe 
thome. 

In che part of the ſame Figure markel 
AN the two Dem-Baſtions BDE], 


and CFGH arereformed, one ought to 


remarł. that the Demi-Gorge IE iniGH 
remains the ſame 5 if one Teniniſhes the 
Demi-flanked Angles IBD, and H CF, 
by the Lines BL: and CK, the Faces 
BL and CK, become longer, | but the 
Flauks LE and KC, become ſhorter 
than the Flanks DE and F Gz but the 
Lines of Defence being ſhorter, as B O 
and CM., ave Ghoner then BG aol CE; 
that if one has no re to the Demi 
Gorge I E and GH, then the dim. 
of aha Demi-flanked Angles 1 IBD 2 
HCF, by the Lines BLO and CK M. 
leſſen the Vertue of the Flanks D E 
and F G, by the part cut of D Land PK; 
but if one adds therete G O and EN, 
which are much more than What was cut 
off, the Flanks L N and KO, are much 
larger, but at the lame time one 
the Lines of Defence; for as mu 
Lines BO and CN, are longer —.— 
Lines BG and CE; and meregver, the 
N diminiſh, ſince the net 
rges 


n 
GER ee e ee 
the Demi IE aud GH. 
From theſe Principles one may ſee the 


ways makes the flanked Angle acute, and 
at the ſame time thoſe of the Spaniards, 
and ſeveral Modern Engineers, which 
often make the 4 Kondo: obtuſe ; 
for by the obtuſe, the Demi-Gorge is 
augmented, and the Flanks, and the Fa- 
ces, and the Lines of Defence diminiſhed ; 
and by the Acute, the Flanks, and the 
Faces, and the Lines of Defence are aug- 
a> rag Demi-Gorges dimi- 


dot when chat one would conſerve the 


Flanks and the Demi-Gorges taken at diſ- 


F For Example. 

In the part of the ſame Figure marked 
(3) che Lines HE, FG, DE, AF, if 
one draws the Line of Defence from the 
Points F and E, by the Points D and A, 
or from the Points 1 and H, by the fame 
Point D and A, the Lines F K and EL, 
become longer than the Lines HC and 
1B; but en the contrary, the Faces DC 


and AB, drawn from the Points IH, be- 


COME 


ma of the Durch Method, which al 


+ ea 
com: longer than the Faces K D and LA, 
drawn from tlie Points E and F, and much 
leſſen the Terrain in thiſe Baſtions, it 
being plain that the Demi-Baſtions 
CDPEH and BAF G, are larger than 
—5 * — Pelle 
it is evident, that genetally-ſpeaking, 
the er the Lines G Defence are, js 
ving the ſame Courtains; the ſame Demi. 
Gorges, and the ſame Flanks, the more 
capable are always the Baſtions, and 
which make the flanked Angle become 
more acute. One er £50 
The more the flanked Angle is acute, 
the more the flanking Angle is alſo acute. 
Thus in that part of the Figure marked 
(4) becauſe the Angles GEN and MEN, 
are more acute than the Angles G B O 
and MA O, the Angle E NF 1s more 
acute than the Angle B OA. Moreover, 
the more acute the flanked Angle is, the 
more Fire there is in the Courtain: Thus 
becauſe the Demi- point of the Baſtions 
EK and MFI, are more acute than the 
Demi - Points of the Baſtions GB L and 
MA H, ſo are the Parts racing the Faces 
CE and D F., greater; parting from I and K 
in the Courtain, in room of the parts race- 
ing the Faces DA and C B, parting from 
the Points H and L, co N the 
AT) . aces 
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Faces CE and FD, haveeach two Fires for 
their Defence on the one fide DL and KL, 
which.is the Flank and part of the Cour- 
tain; and on the other fide C H aud HI, 
in lieu of which, the Faces BC and AD, 
have but the Flanks DL and CH for 
their defence. _ 

The more acute the flanked Angle of 
the Baſtion is, the more it muſt be demo- 
liſhed to make a Breach equal in the Point 
of the Baſtion, as in the part marked (5) 
in the ſame Figure, for to make the 
Breaches A B and CD equal, there muſt 
de more demoliſhed of the Angle G, than 
of the Angle E, for as much *s G A and 
GB, are longer than E D and E C. 

In the Parts of the ſame Figure mark- 
ed (5 and 6) it is plain, that à Strait 
Courtain is the beſt of all others; that 
the curve Convex IK M, and the re- en- 
tering IL M, retrenches the Terrain of 
the Town, without being of any great 
uſe, and that the convex Courtain OQS, 
and the Sailant O P'S, hinders the Flanks 
NO and S R, from ſeeing and defending 
each other. | 

. The difference of Polygons makes 
a difference in the Point of the Baſtions, 
and largeneſs of the Flanks. 
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f In the firſt place one ought to conſider, 
; That the more Sides a Polygon has, the 
| greater are the Angles at theCircumference 
| or Polygon, and that an equilateral Tri- 
| angle has but 60/Degrees in each Point, 
| and the Square rs 90, the Pentagon 108, 
| the ExagonA 20, the\like of the reſt, 
which always augments, the more Points 
f the Figure his: From whence one draws 
' _ __ concurs, OY RS 
Pirſt, That the more 
gon has, the ſtronger the Po 
V Baſtions will be, in keeping to the Max- 
ims of Fortification, which we have 
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Secondly, it again follows, That in 
making the flanked Angle more acute, one I \/ 
| makes the Flanks larger, and the Baſtions 
| more capable, as we have demonſtrated; 


one can better find this Advantage in t. 
Exagon than in the Pentagon, better or 


// ,- morein the Square than in the Triangle; 
fer one may always more retrench the 
ff 0 Fact Angle in keeping a ſufficiefit So- 
ny . ;* ey mrast 2 OBTT 
FJ In the laſt place one ought to remark, 


1 That becauſe the Number of Sides decrea- 
f ſi ng, the Angles at the Circumference di- 
miniſh of force, becoming always leſs, ſo 
that they may be found ſo feeble or weak, 


that 
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[ 9 1 ; 
that the Pouits of the Baſtions, which be- 
come again more little, cannot refiſt a 
Cannon. Thus du a Triangle where the 
Angles at each Points are hut 60 Degrees, 
the Points of the Baſtions, which muſt be 
leſs, it is impoſſible that this Point can re- 
ſiſt ; it is for that reaſon, that this Forti- 
fication is univerſally rejected, having nei- 
ther a good Point to the Baſtion, nor 
good Flanks, nor good Gorges; the 
Square where the Angles at the Circum- 
ference, or Angles of the Polygon are 90 
Degrees, gives a more reaſonable room to 
the Points of the Baſtions, and the Flanks 
are there more large, and the Gorge not 
altogether ſo ſtrait, and the Baſtions more 
capable. For which reaſon, the Square 
fortified, is received amongſt the Engi- 
neers, altho' weaker than the other Po- 
lygons, which have more Sides, 4s it is 
eaſie to judge. What has been ſaid, ſeems 
to me ſufficient to all Perſons, who have 
the leaſt knowledge in Geometry, with- 


out which,” one cannot reaſon, nor be 
ſucceſsful in this Art. 


I ſhall in the next place proceed to give 

u the Idea and Conſtruction of {ſuch 
ngineers as have been of late moſt e- 
ſteemed, together 12 the new Method 
H 2 of 


of Monſieur St. lien, lately publiſhed, 
which ſeems to me to be an extraordinary 
Method, and to which Ingenious Au- 
| 7 thor J am indebted for many things in 
this Treatiſe deere 
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„ uus lngineer 6 particular 
Eſteem for having reformed the 
| Dutch „ Method of Fortification; 
Thich ul to make the Point of the Ba- 
ſtion very N the end pot only to 
have very large Flanks, but alſo a ſecond 
Flank in the Courtain; this Method, if 
one takes not a particular care leads into 
a, very great Inconvenichcy, ; „ which is, 
That making the Ditch parallel to the p 
Line of Defence; it arrives that the 
F or ar of the Baſtiou do, not diſcover 

all the Nyc ch ; Moreover, making als 
ways the Flanks perpendicular to the 
Courtains, without Orillons, obliges to 
make the Embraſures too oblique, ard fe 

Batteries too much diſcovered, 

7 Wee before he be zins his Tortikca⸗ 

of finds; "7 Goked Angle, by, 

dding 


SDL 
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| die 15 Ny > nc to half the Ang le of 
the Polyg on, by which means, he makes 
the flanked Angle of the 7.55 to be 60 
Degrees, of the Pentagon 6 y 18 es, of 
the Exagon #75 Degrers, o ptagon 
79 Degrees 75 Minutes; by which conti- 
Dual addin: 15 Degrees to half 1 
Angle of e Polygon, ' the flanked 
plc after the Dodecagon becomes obtuſe; 
it he contents himſelf to make it 90 
Degrees in the Dodecagon; 0d alſo. 
all "he following Polygons, he gives 3 
Rods, or 72 Fathoms to the Courtain k 
and 24 Rods, or. 48 Fathoms to the 
of the Baſtions AF, or BL, in ſuch 25 
that * 1 8 is in proportion to the 
. 
Lali % He makes the Angle brill 
the Flank TMI, when he world make but 
a {imple Flank, zo Degrees; ſo that the 
Dem. Cong e IM. is 4 the Flank IF; 
near as 555 is to 53 but when he would make 
4 cover F link, he then makes the An- 
gle forming the Flank T MI 5 35 De- 
gtees, and the Demi-Gorge 1 M, is to 
the Flank I E, near as 7 is to 35. 
Let the Side of the exterior Polygon 
be AB, being unlimited towards B, make 
on the Point A the Angle CAB, equal 
cb half the Angle of the, Polygon, which 


di vide 


f 

[193 ] 
divide into 2 18 parts by the Line AP; 
make on the Point A, with the Line 
AP, the AnglesP AE, of 7 Deg. 30 Min. 
with the Line Raceing AE; on the 
which place 48 Fathom tor the Face AF, 
and from F, draw the Perpendicular on 
the Side of the exterior Polygon A By 


[164 ] 
which lengthen'd at diſcretion, as G1, 
then on the Point F, make an Angle with 
the Line FI, of o Degrees, and from M, 
where the Line F M cuts the Line A C, 
draw the Line M N,parallel to A B,which 
will be the Side of the inward Polygon, 
when it ſhall be termined in N, which 


my is thus done. 


| Having ſet off 72 Fathonis for the 
Courtain IK, and alſo the ſame diſtance 
from G to H, draw the Line H K, its 
eaſie to make the Flank K L, equal tothe 
Flank IF, and the Demi-Gorge KN, 
equal to che Demi-Gorge MI, and the 
Line HB, equal to the Line A G; and 
then draw the Line B LO, and the Capi- 
tal BN, and alſo the Capitals B M being 
prolonged, will interſect each other in a 
Point, which is called the Center of the 
place ; after which, all the reſt 1s eaſie 
to to be done. 
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Remarks u the Wege Ma inner 
995 A of Fortification,. r 


This 1 u of F ict gives 
us an eaſie Method to work on the 
Earth, where one can deſcribe, a Regular 
Polygon on the Earth, with the. firſt 
Draught of the Courtains and Baſtions, 
in making in the firſt place on the Earth, 
the Angle af the Polygon, equal to that 
which is deſcribed on the Paper, d 5 
rene wow N N d: | 


1 1 : 
(h.4 LEA =" I. 


154 4 


To Glad! the FE and Lines of 
4 Polygon, © Fortified by” the e 
"going, Methad of Marloys. n 


K 


. the Exterior ſide of the Fe 
iven, be the ſide of an Exagon : 

ſo fil the 2 of the Center de found 
by . 350 Degrees, being the num- 
af Degrees in a ircle, by the number 

"7 Sides 1 5 the Figure, viz. 6 to be 60 
Degrees ; and the Angle at the Polygon, 
which is "aways the Complement of the 
Angle at the Center, to 180 Degrees, al 
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be 120 Degrees, and 8 conſequence, the 
Demi-Angle of the Po BAC, is 60 
Degrees, and the Demi-flanked Angle 
C AE. which is found by adding always 
15 Degrees to the Demi-Angle of the Po- 
Iygon, will be 95 Degrees, half of which 
is 37 Deg. 30 Min. which being ſubtract- 
ed from the Demi-Angle of the Polygon 
B A C,60 Degrees, there remains 23 
grees 30 Minutes for the diminiſtung At: 
gle EAB. 

Beeauſe the Angle of the Flank F IK, 
is a Right-Angle or 90 Degrees, if one 
adds thereto the Diminiſhing Angle FEI, 
equal to E AB, or 22 Deg. 30 Min. the 
Sum ſhall be 112 Deg. 30 Min. the An- 
gle of the Epaul AFI; from which ſub- 
tracting the Angle LF M, which is 50 
rees, remains 62 2 Deg. 30 Min. 
for the Angle A EM: Therefore the An. 

gle IF M, being 50 Degrees, the An- 
ole I MF, muſt conſequently be 40 De- 
grees, being its Complement to 90 De- 
grees, and conſequently the Angle AMF, 
which is the Com jement of the Sum of 
the two Angles "EM] equal to CA B, 
which is 60 Degrees, dF) IMF, which 

15 40 Degrees, vis. 100 Degrees to 180 
Degrees, will be found to be 80 Degrees. 
Thus are all the Angles found. 


As 
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As for the Lines there are only known 
the Fate A F, 48 F athoms, and 10 


tain IK, 72 athoms, by which, the 
Angles. being known, one may find the 
ines, 

And Firſt, In the ge Tian 
AMP, the C Fr vos AM the The 
1 5 by the foll owing Pro Tppartdhs, may 


foun 
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5 n to find the Capital F M. 2 
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" Freandh, To-fi = the er 1. 
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Is FE — @ Fi. Leber: 


re ame, 
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- Dis muß find the Flack IE, 10 the 
Demi-Gorge M J, de in the Right- 
angle Triangle tlie Ou: 
ing Proportions. 2 3 


2 Firft, To o find the Flank I F. 
As 'Radins-- | wand; eee 
Is to the Lex M- Fa. 11 
So is () of. the | 
Angle forming $-40 :00— 9.8080675 
the Flank IM 4 N 


Tothe Flank IF. —19 F a,— 1.2793582 


Secondly 5 


L 1091 
Seconadiy, To find the Demi-Gorge ML. 


As Radius go: 00—1 0.000000 
— to the Line M F-29.6 Fa. 14712917 


FM et $50:00- 9 8842540 


—_ — 


To the Demi- 
r MI. eke, 13555457 


2 14 8 er 
1 3 — ä 


| SOILS: 
Which being fond to be 22 F FE 
ind near 4, Fes ect, the double of which. is 
45 Fathoms 2 Feet, which 17 5 5 to 
the Courtain I K, which is 72 Fathoms; 
one will have 117 Fathoms and 2 Feet, 


for the Side of the Interior 7 
„ | 


ſ Then MN nd the NI 1 th Ear 

olygon A B, ore mu e 

AG in the Triangl e AGF, the Rohr 

Angle at G, by ny followwg Propor- 

tion, 247412 x 
C 


ty (i 4 L 
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— 00=-10:0000000 
Is to the F ys F—48 Fa.— 1.5812412 
80 ie of that r. ee 
Angle AF G= 5 7:30 9963615 


Tothe Line A G-44.3 Fa.— 1 6468565 


Which being found to be 44 Fathoms, 
and near 2 Feet, the double of which, 1s 
88 Fathoms and 4 Feet, which being ad- 
ded to G H equal to I K, which is 72 Fa- 
thoms, will give 160 Fathoms 4 Feet for 
the Exterior Side of the Polygon A 5. 


For to find the Second Flank E K. one 
muſt art find the Complement EI. in 
making in the Right-angled Triangle 
E IF, the following Proportion, 5 


As Radius 90: 00—10,0000000 
Is to the Flank IF—19 Fa—01,2787 530 
So is the(t)of EF 1-67 :30—10.3827757 


To the Comple- 


ment of the Se-$-45.8 Fa.- 1.661 5293 
alba Seb 1 15. = 


Which 
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Which being found to-be 45 Fathoms, 
and near 5 Feet, being fubriadted from 
the Courtain I K, 72 Fathoms, the 
Remainder will give 26 Fathoms, and 
1 Foot, for the Second Flank E K or 
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The Idea and Conſtruction of 
Chevalier de Ville. 


TJ Author makes, as much as he 

can, the Point of his Batteries to 
5 be go Degrees, as the moſt ſolid: 
his Orillons have at leaſt half the Flank in 
length, and are 6 Fathoms long; this he 
makes for the better covering his Batte- 
ries, but as he makes his Demi-Gorge but 
the ſixth part of the Interior Polygon, 
by which means he renders his Baſtions 
ſo ſtrait, as not to be capable of good In- 
trenchments ; ſo his Flanks being al- 
ways Perpendicular to his Courtain, one 
may eaſily judge, that his Batteries ought 
to be placed very obliquely to well defend 
all the Counterſcarp, and the rather be- 
Re the exceſſive length of the Oril- 
ons. 


After 
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After having deſcribed a Circleonyony 
Paper, N into as many ol Pars 
as you will have Sides in the Figur 
Example 6. as in Fig. 8.) ben did, tte 
Side A B into 6 5 and take one 
of them for the Bani Borges BC, AD, 
and B C and A G, and draw the Flarks 


CE, DE, and GH, icular to 
the Sides of the Poly on, of the ſame 
length as the Demi rges, draw the 


Line H E, and take in your Compaſſes 
the half thereof, K E or K H, and place 
the ſame on the Capital from K . ſo 
ſhall the Point I, be the Point of the Ba- 
ſtion; from which Point, if you draw 
the Lines IE and IH, vou will have tlie 
two Faces, and the firſt Draught of the 
Baſtion will defaniſh'd. 

As for the Flanks, they muſt be cover- 
ed with Orillons, "Which: are thus formed : 
Divide the Elank E D, into two equal 
parts, in the Point O; and laying a E 

ron the Point of the oppoſite Baſtion P, 
and on the Point O, draw the Line P 0: 
then ſet off 6 F athoms from O to N, * 
from the Epaul on the Face, prolonged 
from E to L, the like of the reſt; then draw 
the two Lines LN and R Q; "ſo are.the 
Orillons finiſhed, when one would have 
em e but youu one would have it 

AN Round, 


| 


—& 
* 
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Round, with the Diſtance RQ; from R 
and Q, deſcribe che twe; Aches, which: 
interſe& one the other in the Point M; 
then from M, with the Diſtance M Q or 
MN, deſeribe the Arch RQ, which di- 
vide into two equal parts in the Points 8; 
and from 8, with the diſtance 8 R or $Q. 
ſweep the Arch which ſhall finiſh the 
| Round Orillon, | 
| | - He makes his Parapet of 9 F athoms, 
with a Terraſs of 7 or 8 F athoms com- 
priting the Parapet. N 4 
= — Note, That 41. 2 the 


„ wt ee” : 


Thor, who gave to t 22 wy the 
Haul to the n as is\ done in the 
Side of the Polygon BY,\"where one 
third of the Flank, or De: Gorge, is 
ſet-off from n to m, "bf 4.70 4 
f to e, from k to m, and from h to, 
and draw the Line h k aud de, whith 
(in my Opinion) renders bis Caxe- 
mats too little, and bis Cannon there- 
in are too much Sued in to woll de- 
A tbe CounterſtarpÞ”” 


we , EO OI ry ene, AY AT n 
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Method 


Remarks on the af regain 
of Chevalier 


of Fortification, 
e Ville, 


As the Flanks and Demi-Gorges are 
but the ſixth part of the Side of the In- 
terior Polygon, which renders the Cour- 
tains too long in Proportion to the Baſti- 
ons, which are too ſmall and incapable 
of Retrenchments, which obligesthe Au- 
thor to augment the Faces to cover the 
Flanks, TT ſeems to me allo very lit. 
tle, not furniſhing Terrain enough there 
for to make Battery. | 
For the Second Flanks on the Cour- 
tain, they become ſo large in the great 
Polygons, that it is very difficult ts 
defend the Ditch {rom all the Flanks. 


TY, 


7 Calculate the Lines and Angles 
according to the uforeſaid Method 
of Chevalier de Ville. 


Ecauſe Figure 8. is an Hexagon, the 

8 Angle at the Center AVB, will be 
found by Dividing 360 Degrees by 6, the 
Number of Sides to be 60 Degrees; and 
the Angle at the Figure or Angle of the 
Polygon X AB, will be found by ſub- 
tracing the Angle at the Center, from a 
Semi-circle, or 180 Degrees, to be 120 
Degrees; ſo that conſequently the Demi- 
angle of the Polygon VA B, is 60 De- 
grees, and becauſe the Flanks here are 
perpendicular to the Courtain, the Angle 
of the Flank ED B, is 90 471 and 
becauſe the flanked Angle H IE, is alſo 
a Right- angle, the Demi-flanked Angle 
ATE, is conſequently 45 Degrees; and 
the Diminithed-Angle I T D, equal to 
the Angle TIP,which is the Complement 
of the Demi-flanked Angle AIT, which | 
is 45 Degrees, to the Demi-Angle at the 
Pigure V AB or VIP, which is 60 De- 
grees, will be 15 Degrees, and the Angle 
of the Epaul TE D, which is found T7 ad- 

* ng 
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ding 15 Degrees to the Angle of the Flank 
E DB, which is 90, 158155 Degrees. 

Suppoſe then the Side of the Interior 
Polygon A B, be 120 Fathoms, conſe- 
2 then the Flanks E D * E. C; 
alſo the Demi-Gorges AD and CB, will 
be each 25 Hathoms, which is the ſixth 
part of 120, and the Courtain D C, will 
be 80 Fathoms; and the prolonzed 
Courtain A C or B D, will be 100 Fa- 
thoms. 

Thus in the Iſoſcele Triangle GAD is 
enough known ;; for if one fubtracts the 
1 of the Polvgon GAD, which is 
120 from a Semi-circle, or 180 Degrees, 
there will remain 66 Degrees for the Sum 


of the two Angles AD G, and AGD; 
and becauſe the Sides A D and AG, ate 


1 thereſore are their oppoſite An- 
des ; ſo likewiſe, therefore half of 60 
egrees, which is 30 Degrees, is the 


quantity of each of tlie Auges at the Baſe 


AG., or ADG, which are always 
equal to halt -the Angle at the Center 
AVB. 

Thus one may And in the. Triangle 
ADG, the * of the Gorge G D, or 
the Capital AI, by the following Pro- 
portion, which our Author f ems unac- 
qu⸗ ainted with. 

13 4 s 


9 — . 


Center 
Is to the Flank o 
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As ( © ) bf half the | | 
le of = 30 008.3010299 


the Baſtion 2 20 Fa anne 


Sd is (5) of the An- 
gle of the 1. 60: l 7350 


T6 the Cabiral Al-34.6 Fa —, 1.3395905 


80 that the Capital AI, is 34 Fathom: 
4 Feet, near. 


In the Oblique Triangle AIT, one 
may find the Line Rackinh IT, and the 


Line AT, by the following Propor- 
tions. 


As 0 1 15:00. 58738 
bs 80 5 34:6 Fa. 1 3390761 

55 
WT F- ine 5 115.7 Fa. 2.56 81205 


As 


F 
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eee 
Is to the Coptta A I-346P.-1.53907561 

the De N 


So is (s) of the De- 
2 Angle $a500—98494 30 
7 411 — b. | 


4 _ CO — "OY r 


\ . 
To the Line A 1—94.5 Fa. 1.97 55649 


So that the Line AT, is found to be 
94 Fathoms and 3 Feet; from which ſub- 
tracting the Demi-Gorge A D, which is 
20 Fathoms, there will remain 74 Fa- 
thoms and 3 Feet for the Complement 
DT ; the which being ſubtracted from 
the Courtain D C, or 8e Fathoms, ther 
will remain Fathoms 3 Feet Tor the - 
cond Flank TC, which otherwiſe may 
be found by finding the Complement 
DT, in the Right-angled Triangle EDT, 
independently of the Capital AI, which 
is ſufhcient to ſhew, that the Capital AT, 
1s Sol to the Gorge Line G D, of which 
the Geometrical Demonſtration is very 


eaſie. 


14 _— 
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As R1dius— —09:00-—IO0.0000000 
Is to the Nee D--20 Fa.— 1. 3010300 
80 is (r - 

TED $756 10010. 5719475 


—gyLv— 


To the Comple- 
ment] 91. Jos 6x eee 


Which is found, as before, 94 Fathoms 
3 F eet, G . 


Wy 1 * 
. CEE” * J 'F 


ho OA rern mp mig ,m. mad oo eos eo 


1211 


The Idea and Confiruftion of | 
Count Pagan, 


— 


IIS Aurbor's Deſign in his Forti- 
f cation, is to keep the Enemy, 
pby ſeveral Works placed one be- 
fore another, far from the Body of the 
Place, thus: One finds therein a little 
Baſtion, which has before it a larger, 
which ſerves as its Counter-guard; and 
beyond the Ditch of which, is another 
Counter-guard with its Ditch. The 
Ravelin which he makes before the Cour- 
tain, is double; the one being placed before 
the other, to hinder the Approach; aud 
below all that he makes a Tenail in the 
Ditch over againſt the Courtain, where 
he places part of the Musketeers. It is 
certain, that all theſe Works placed one 
before the other, require a double pain to 


the Beſiegers to render themſelves _ 


122 


of them: The Points of the Baſtions are 
little conſidered by this Ingineer, who ad- 
mits them all indifferently, provided that 
they are of a reaſonable Solidity, all his 
aim being to render a Baſtion capable of a 
large Terrain, and above all of three Bat- 
teries of Cannon, which he places therein 
raiſing one behind the other, his Flanks 
being intirely oppoſite to thoſe of Errad, 
falling perpendicular on the Line of De- 
fence, and not on the Face of the oppoſite 
Baſt ion; this he doth for to ſhont more 


directly on the Covert- way, and to em- 
mand the Glac t. : AK 
This Author has eſtabliſhed three ſorts 


of Fortification, vis. The Great, the 
Little, and the Middle; he fortifies by 
the Exterior Polygon, which he makes 
each {ide to be 200 Fathoms in the Great 
Fortification, 180 or 154 Fathoms in the 
Middle, and 160 Fathoms in che Little; 
he gives 60 Fathoms to the Face in the 
Great, 35 or F Fathoms 5 Feet 4 Inches 
in the Middle, and 50 in the Little: 


Laſtly, The Perpendicular determining 
the Line Raceing, is always 30 Fathons, 
except in the Square, where it is 27 Fa- 
thoms in the Great Fortifications; and 24 
Fathoms for the Middle and Little. 


Otherwiſe ) 
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Otherwiſe, If there be given two Tenths 
of Half the Side of the Exterior Polygon 
to the Perpendicular, fix Tenths of half 
the Side of the Exterior Polygon to the 


Face, 2 the following Con- 
ſtruRion, will ſerve for all Pol th, ex- 
cept the Square, where the Perpendicular 
is made ſotnething leſs than in the other 
Polygons, vis, by a Tenth part. 

Having deſcribed a Circle on your Pa- 
per, and made a Polygon of as many 
Sides as you will have it, (for Example 
an Hexagon, as in Fig. „J and having di- 
vided the Side A B, Fats two equal parts, 
in the Point C, draw from thence to the 
Center V, the Line C V, which ſhall be 
Perpendicular to the Side A B ; then di- 
vide A C, into ro equal Parts; "then take 
with your Compaſſes 2 of the Tad To 

and place them on the Perpendicu- 
from C to D, and draw from the Points 

A and B throu h the Point D, the Lines 
ADF and BDK, of any convenient 
length, and from the Point A and B, place 
6 of the ſaid 10 parts for the two Faces 
AH and BG; and draw from the Points 
H and G, Perpendiculars to the Lines of 
Defetice A F and BK, and you will have 
the two Flaiks HK and G „which muſt 


be pyned b the CourtainKF. | 
: Otherwiſe, 
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Otherwiſe, Having ſuppoſed the Exte- 
rior Side of the Polygon 4 B, 200 Pathoms 
for the Great Fortification; 180 for the 
Middle, and 160 for the Small, divide it 
into two equal parts in-the Point C ;-and 
and * m the Point C, to the Center 
V, the Perpendicular CD of 30 Fathom, 
in all the Polygons, except the Square, 
where you muſt make it only 27 Fathom 
for the Great Fortification, and 24 for the 
Middle, and Small: Draw by the Point 
D, the Lines of Defence A 'D F, and 
B D K, and thereon place, from A and B, 
for the Face A H and B G, 60 Fathom: 
for the Great F ortification, 55 for the 
Middle, and 50 for the ſmall; Laſth 
Draw the Flanks H K and GF, 

dicular to the Lines raiſing A Fand nd BK 

and joyn them by the Courtain F K. 
or the Cazemats and Orillons, di- 
wie the Flanks into two equal parts in 
the Point L, and the Line H L ſhall be 
the Face of the Epaul or Orillon, which 
this Author makes Square; prolong the 
Line of Defence within the Baſtion to- 
wards N, and draw from Lethe Line LO, 
parallel to the ſame Line of Defence, for 
the Enforcement of the Cazemat z or, 
which, in my Opinion, is much better, 
draw from the Point of the ee 3+ 
ion 


. = 


+ 
* 


O, 
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ſtion B, thro* the Point L, the Line BLO, 
as you ſee done here, of a conventent 
length, within the Baſtion, for the En- 
forcement of the Cazemat, and between 
the Lines LO and KN, having at firſt 
drawn back 5 Fathoms on each of them, 
from Land K, make 3 Parapets, and 3 
Places for the Cannon, the one behind the 
other, giving 3 Fathoms to each Parapet, 
and 4 Fathoms for each place, for the 


Cannon to recoll in; afterwards the Line 


NO being prolonged 3 Fathoms unto P, 
draw: the Line PQ, parallel to the Face 
of the Baſtion A H, and will have 
the firſt Draught of Count Pagan, which 
muſt he fortified every where with a Pa- 
rapet of 3 Fathoms, and 7 Fathoms for 
the Terraſs, including the Parapet ; as 
for the 3 Batter ies in the Flank, he makes 
the firſt next the Ditch 2 Fathoms above 
the Bottom of the Ditch, and the Mid- 
dle Battery 4 Fathoms high, and the third 
and laſt 6 Fathoms high above the Bottom 


"LAS ZE 
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{ſcribed on the length of the Wall of the 
Demi-Gorge, on the prolonged Line 
of Defence, where: the Line AB re- 
preſents the Walk or Terre-plain of the 
| Rampart, and of tne higheſt Battery, of 
which, CD is the Parapet; the LineEF 
_ repreſents the Tere · plain of the Middle 
Battery, of which HG is the Parapet; 
the Line I K repreſents the Terre-plain of 
the loweſt Battery next the Ditch, of the 
which, the Parapet is L M; laſtly, NO 
repreſents the Bottoin of the Ditch. 
The Little Baſtion QP N, hath its 
Rampart and Parapet the ſame thickneſs 
with the reſt, which ſerves for aRetrench- 
ment, and is formed of the Earth which is 
taken from the little dry Ditch next it, 
PTV; this little Baſtion alſo ſerves for 
a Cavalier, as has been ſaid before. 
The Great Ditch is 16 Fathoms wide, 
traced by 2 Lines, parallel to the Face of 
the Baſtions and Lines of Defence. 
Beyond which he makes a Counter- 
guard, which is made by drawing a Line 
parallel to the Counterſcarp of the Ditch, 
25 Fathoms from it, the thickneſs of the 
Rampart and Parapet, which is the ſame 
with the others, viz. 7 Fathoms for the 
whole ; the Flanks of which Counter. 
guard has 3 Batteries, as well as ole 
pp ; 
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the Baſtions, and can contain 3 Cannons 
in one, 4 in another, and 2 in another, 
in all 9 Pieces. The Ditch, which he 
makes beyond the Counter-guard, he 
makes 12 Fathoms wide on there-entring 
Angle, of which he makes a Ravelin or 
Demi-Lune, the Demi-Gorges of which 
he makes each 20 Fathoms, and each 
Face 34 Fathomss, the Rampart and Pa- 
rapet of which, is the ſame with the reſt ; 
its Ditch he makes 10 Fathoms, the Faces 
ofthe Demi-Lune prolonged, marks out 
the length of the Faces of the Baſtions of 
the Counter-guard, the Flanks of which 
are drawn perpendicular to its Lines of 
Defence, the Batteries of which are form- 
it, ed in every reſpect, as thoſe of the Baſti- 
x ons of the Baſtions of the Body of the 
place; the Covert-way he makes 4 Fa- 
thoms broad, with its Banquet, and Pa- 
rapet, and Glacis, as others, all which 
6 repreſented in that part of Fig. 9. com- 
pleat, marked (1.) 


"2 > © 44 © & 


a 


WY 8 Fw 


[/ * 1 


: 


This ztbod 6 Come Pa eemin 

- hy 2 Is of all. ng from th 
' Methods of F ortification that have 
been ſince publiſhed," I haue added 
another Metho to ly down the ſame. 


v9. Having divided the Side 
of the Exterior Polygon AB, into two 
equal parts in the Point C, as before; ; 
from the * ey C, draw the Perpendi- 
cular C D, val in length to one 
third part of ha f the Side of the Ex- 
terior Polygon AC or B C, and from 
A and B, by the end of the Perpen- 
dicular D, few the Lines ADF and 
B DK; then take a third part of A D or 
BD, and place it from D to F and K, ſo 
have you the Complements of the two 
Lines of Defence; then joyn F K by the 
Right-Line K F, for the Countit: and-on 
the Point K and E, draw the two Lines 
K H and FG, rpendicular to the Lines 
of Defence BK and AF ; then if you di- 
vide the Flank H K, into two equal parts 
in the Point I, HI will be the Epalement 
of -the Baſtion, and I K the Jargeneſs of 
the inforced Flank : Then divide the 
Flank HK or F G, into 3 equal parts, 


and ore third thereof will mark out the 
Diſtance 
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Diſtance of the Parapets of the inforced 


Flanks, which muſt be always parallel 
between themſelves, and perpendicular to 
the Line of Defence prolonged z then if 
from the Extremity of the uppermoſt 
third part of the Flank, you draw a Line 
parallel to the prolonged Line of De- 
fence KN, it will cut the Line NO 
in the Point P: Then from P draw 
the Line P Q parallel to the Face AH, 
you , will, mark cut the inward Ba- 
ſton QP N; then if behind the Faces 
of the Baſtions, Flanks and Courtain, you 
draw Parallels diſtant therefrom one third 
of the length of the Flank HK or GF, 
it will give the thickneſs of the Rampart, 
on the third part of which muſt be placed 
the Parapet, as uſual; then divide the 
Face pF the e AH 10 5 G, into 
3 equal parts, and take one df thoſe, parts 
11 bn Df ah Ditch, at which di- 
ſtance draw the Counterſcarp parallel to 

hs Baſtions, making a, re- 


the Faces of t : | 
entring Angle towards the middle of the 
Courtain; then if from that re-entring 
Angle on tlie Counterſcarp you place on 
each ſide half the Courtain, it will give 
the Demi-Gorge, of the Demi-Lune, 
forming an Angle next the Campaign, 


and if with the Diſtance equal tc halt 
Goals maker 
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wank but the Perfection of thoſe Fortifi 
cations; are thoſe in which the Exterior 


Polygon 1 bo pars F amen 


, 


Hine ks on the e Mithed 


el. of Count Pagan. 5 


/ 


This Dividan! 10 Count Pogan, of 
Gatde, Middle ard Small Fortitication, 
ſeems to me of little conſequence in Re- 
gular Fortification; therefore I ſhall con- 
— — as to ſpeak here of the middle 
wes 180 Fathoms for the 
— of — xterior Polygon, where the 
Line of Defence is found near 126 Fa- 


thoms, as you will find in the Calculati- 


on thereof, which weſhall give you, ha- 
ving firſt faid ſomething of the a 
of this Method of 
ortification, which has ſerved as a Mo- 
del to all others that have been invented 


ſince this has been publiſhed. 


This Author, — that the prin- 


15 Parts which ſtron rongly y defend, = a 


time hinder the taking of Places, are 
the lanks, the Ramparts, and the Ditch, 
made the Flanks vety 2 lar rge, and the Gor- 
ges very long, for to make there 3 Batte- 


xs, in each of which he puts 4 Pieces of 


K 2 Cannon, 


„ 
Cannon, of which 3 are well enough co- 
vered, ſo that they cannot eaſily be in- 
commoded by the Counter-Batteries of 
the Enemy, whilſt they themſelves will 
be extreamly incommoded therehy, when 
they appear to lodge themſelves in thERu- 
ins of the Breaches, where the Cannons 
of theſe Batteries batter from Reverſe. 
The 2 Ditches with the 2 Ramparts, 
which this Author conſtitutes by his Max- 
ims, not only hinder the Beſiegers for to 
paſs the Ditch with eaſe, but alſo keep 
them from making uſe of their Furneaux*, 
the means for to lodge themſelves on the 
Ruins of the Breaches: Moreover, the 
Aſſailants being once rendred Maſter of 
the firſt Rampart, will find themſelves in- 
gaged in the ſecond Ditch almoſt in the 
middle of the Beſieged, who can eaſily 
batter them from all Sides, and incom- 
mode them with their Bombs and Grana- 4 
does, or otherwiſe with the + Gaude- M +» 
rons, the Mines, and with the Four. 
 neauxs, &c. . F 
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4 4 ſmall Chamber of 4 Mine, in form of a Cube. 
A4 ſortof Fire Works made of linle Facineg dip d in 
Compoſition of New Wax, Piich, Colopbane, to ſling ini 


the Ditch to burn the Galleries. 
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Laſtly, The Ditch is defended as well 
as is poſſible, from the Flanks, which be - 
ing perpendicular to the Line of Defence, 
flanking the full Face of — — 
Baſtion, and the largeneſs of the Demi- 
gorge, ſhortens the Line of Defence; 
which is the reaſon,” that the higheſt part 
and the middle will never be more than 
Musket · ſnot di ſtance at leaſt, in the Mid- 
dle Fortificat ion, which ought conſe- 
quently to be prefer d before the Great. 

Theſe Advantages, and many more, 
are the reaſon that many approve of this 
Method of Fort i fication, of which num- 
ber was that moſt Ingenious Prince and 
Great Mathematician, King CHARLES 
ne Second, that Pride having framed 


ions for to fortifie by the Interior 


Moor's Fortitication. + But this Method, 
tho Excellent in the Ceneral, is not, I 
am perſwaded, without Diſadvantage ; 
VR: 21 erte ect t ng 1471616 
Firſt, The Faces appear to me to be too 
long, giving too much room thereon for 
2 to make great Breac hes, which 
will ſtrangely incommode the Beſieged to 
repair them, and to hinder the Attackers 
from lodging themſelves therein, particu- 
larly when the Garriſon is but ſmall. 
110 K 3 The 


*olygon, which are inſerted in Sir Jonas 


2. — * - 
* — — 


g 
g 
a 


1 


8 


r 
The Cazemats and the Flanks ſcbm to 
me to be too much expoſed to the Qoun : 
ter- Batteries of the Enemy, who cu eaſi- 


ly diſmount the Cannon, and aſterwards 


get over the Ditch, and hide themſelves 
in the Breach, without fearing the Muſ- 
keteers in the oppoſite Flank; who are 
there to far off in the Great Fortification ; 
beſides which, the Cannon hid is not ſuf- 


ficient to hindet the Enemy from lodging 


themſelves in the Ruins of the Breach; 
becauſe, before one can Chatge the Pie- 
ces again, the Enemy can enter therein, 
and raiſe Empaulments to cover them - 
Meese inen Hom agrdt: en 


Geile & pa * be 24 334 EH | 
Ihe Flanks perpendicular to the Line 
raceing, this Author ſuſtains for Reaſons 
which makes them otherwiſe ; not con- 
fidering, that that which ſees, is alſo ſeen 
from that which it regards; and conſe- 
uently that they may be rejected by the 


ſame Principles by b they have been 


/ 


eſtabliſhed ; for that which ſees, is really 
feen by that which it regards; and that 
which Tees a great compaſs,” is alſo ſeen 
from that large compaſs, in the which the 
Beſiegets may find an advantageous part 
for placing their Batteries to diſmount 
thoſe which are ſeen in the 'Flanks, too 
much expoſed: . 


Eee 


„ 41 we UC aus 
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{ary that the Pieces in the Flanks ſhould 
diſcover ſo greqt a.compals in the Cam- 
paign, their Office being no other than to 
end the Eace of the Baſtion;the/Ditch 
and the oppoſite Counterſcarp, the reſt 
"Ia wen from many other parts. 
ſt 2 The: Retrenched Baſtiens, 
much augments the expence, 
as — 7 a8 — being but a Retrench- 
ment, ay void, may be as eaſily taken, 
as the firſt part, by the means of a Se⸗ 
cond Mice: bei l eu, ade at 
the place; without the Beſieged being a- 
ble to hinder it, or in ſuch extremity to 


raiſe. any Intrenchments in that void Ba- 
ſtion, to — a more aGVADtagious Ca- 


heſe ſe Reaſans appear to me 3 
. — that as this manner of Fortificay 
tion is _y in the greateſt part of its 
Maxims, ſo it is certain, that in reſery- 
ing what part thereof is good, and in re- 
pairing the things which are difadvanta- 
gious, we may from thence form a Me- 
pews: of For ort cation alrogether perl 


. 5 . . 50 0 1 | * 0 £ 
- , * . * '\ 
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| » 4 4 * 4 i . 0 bd d 4 


Tt vgs J. 
Nee Beanple. | 


T6 Wend that the 8 be kager 
and better covered, inſtead of drawir 
the retiring of the Flank LP, — 
to the Line of Defence, it may be drawn 
from the Point of the oppoſite Baſtion, 


as I have done here.” 
And becauſe the flanked Ang le begins 


to be obtuſe in the Hept x; and be- 


comes extreamly open in the Poly 
which have more Sides; (which is, in 


my Opinion, a conſiderable defect) one 


may correct this Angle by making it right, 
by means of a Semi- circle deſeribed on the 
2 F lanks of the Baſtion (as you ſee repre- 
ſented Fig. 10. by the Circle GBS) which 


will render the Face alittle longer; but 


that defect is not conſiderable, in regard 
the Right-Angle flanked of the Tenail, 


better reſiſts; ö and for the ſecond F lank, | 


which it makes on the Courtain, it very 
much augments | the Ponce of the 
Plate. J 128 

Laſtly, Inſtead of ae the F lanks 
at Right-Angles, with the Line of De- 
fence, they will be better drawn from 
the Center of the Place, as you ſee done 


in the Demi-Baſtion æ 4% 9; by which. 
means 


Aa „ — ud — — — — 22 Ss Pao 


wy Mu hy © 


a 
means the Flank will not only be leſs ex- 
poſed; but will alſo become ſome what 


larger. 


To Calculate the Ind * A 
according to the aferegoing Me 
thod of Count Pagan 


4 „ 


The Side of the Exterior Polygon A A B, 
belonging to an Hexagon, the Ang 
the Center AVB, v weill be DE 
and the Angle of the Polygon R ar 228 
Degrees; and if one fuppoſes the Side of 
the Exterior Polygon AB, to be 180 Fa- 
thoms, ſuch as it ought to be in the Mid: 
dle Fertification, which we here follow, 
the half thereof A C or BC, will de 90 
Fathoms, the Perpendicular CD, 30 Fa- 
thoms; and the Face A H or BG, 55 Fa- 
thoms; by the means of which Linesand 
Angles, thus known, may eaſily be found 
5. Calculation, the other — — 

„ ehe 


And tilt Thie Ae aj 
CAD, may be found by making 
Right-angled Triangle A C 5.5 the 
Right-Angle at C, the following Pro- 


port ion. 
As 


92 


138 J 


L 11 * 4 ttt it) __ wks N 177 "fi 


3* 117794 to! INF 0 . vn Co, Ar. 
As the Side 8 9.457774 


4 0 Radius- 9:0 Io. oO οοοο 
* Ft 9 da! Fa. rn 


177 _ Pan ape 


1. 10 1 1 ö er” of 1 


80 that the Diminithing-Anyle CAD, 


being foundto be 18 Degrees 26 Minutes, 
if you ſubtract it rom the Demi-Ang le of 
the Polygon WAC, 60 Degrees, e 


will cemain 41 Degrees 
the Demi -flanced 2 Or — 
ore he flamced Angle WAH "will be 


Degrees 8 Minutes; to che which, ad- 
8 AY, or 


At 7 
„ ' 


FIGS Me. 1110 441! 77 IS, 
| n the Flank HK, ou if 
firſt find the Hypothenuſe A , of the 
Triangle AC 3 y the e Fro- 
eu y | 


7 


As 


aw Wwe 


YT & 


\ 


[19] 


10 hike CELLS, EASING 
Is to the Side A C-—90 F 2.— 1.954242 


80 is (6) of 3 e -t6:022Þ7 


ds 
— 
TotheHy Dn 
DAR rank 94 r len 
4 8 10 ATH 03: Deen 


M be 40 une 2501 

"Which being found to, bag g Kath 
and. near 5 Fegt 3 if you Aubert d- 
from the Face A H, or 55 Fathoms, there 
will remain 49 F athoms and 5 Feet, for 
the 'Hypor DH, of the Triangle 
HO & m which the Angle HD K is 
equal to double the Diininiſheñl- Ang le 
CAD, or 18 Degrres 26 Minines, and 
conſequently is 36 Degrees 52 Minutes. 

low in tion. Aan 
A ONT ore” Hd us 

8 US— —-90;£07rrLO00G08 
n ap 57 Fe- 2.599883 


Forks mmer 4.378002 


1 7 —————_— 
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, Which 
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Which is found to be 23 F — And 
Near 5 Feet. Wl r a 


I w the le No xe 6 D 

52 £10 the Av __ the Ws le Degas a 

oy Hp += e Sum will give 12 
2 Minutes, for the Angle of the 
OG HE. and if the Diminiſhed- 
Angle CA, — to HF K, or 18 De- 
grees 26 Minutes, be added to the Right- 
e HK D, you will have 108 Degrees 
1 Mimure 10 r Angle of rhe: lank 
He „ i MOT? 
1 1 "ON 3 4 (ST 
Dy For to And iche Line die AF or 
BK, you muſt: firſt: find the Link DK, 
which this Author calls the n 


12 
1 


by the following rr 10 
i. e 21 8 Ir LN 
As Radl — BY - 


Is to the Hypothe- . 
eg an}; ere 1.59988; 


So is (5) theEpau . , 
; «gle at the au —1 26432 0310 
1417 P 9.9 3 
Totte Complem.DK-31 8 Fa. I. 2.995 


OW — 


UWP 196 


1 3121 


Which bei found to her Fathons, 
and 1 if it be added to the Te- 


7. nail 


P ˙¹ 11A ͤn ] « Aacat 


for,the Line Raceing/A F 


| 2 v 
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nail AD, before found to be 94 Fathoms, 
5 Feet, the Sum will A* 126 Fathoms, 


dan 


By the means of the Complement DK, 
fant to be 38.8 * 85301 may find 


the Courtain K F, by the Trian- 
dle K DF in the biber en | 
As (5) of the Di- 


| miniſhed Angle p-18: 26 o. 500036 
* e 31.8 Fa. 1. 502427 
S0 is ( of doubl 126 Hd 

"ar Ang Der ene 


—B 


To. thi 8 60.3 Fa.—1.780582 


"Which being found to be 60 . 
26d; near 2 Feet, it will ſerve to find the 
prolonged Courtain F S, by making the 
Oblique Triangle as F, in the following 


eue peek 


Arco of the Deny lin cu? 


Wit nus uo. 
on Bf 


——— 85 1555 


; a 1:19717 

Which 1 8 be 96 Fathoms, 
'$ Feet, if yon fubtract therefrom the 
Courtain KF. before found to be 65 
Fathoms, and 2 Feet, you will have 35 

Faxthome, and 1 Foot forthe Demi- Norge 
SK; the which bein ing added to the fans 
Courtain prolonged 8 F, or 96 Fathoms, 
and 3 Feet, you will have 132 Fathoms, 
and 4 Feet, for the n the me 


Laſt, one ma fnd the Capita AS, 
in making in the {ame Oblique Triangle 
AS F, the following * 


[ "3 1 


Angle of the Po- p-60 : :00—0.62469 


—.— SF—— 
Is to the Racer / + = 20371 


ng 
80 1; 
"A wh deen 
To the 255 AS -46 Fa—1 1.56 2804 


= * 
| Here "ak Ther This led 
54 he Demi. Ale ! 

wg | ent. 76G 

mbrth 
i 120 Degrees ; therefore if one 
ee in Ihe Tuble for tbr — 
| A\SF, be mutt find its Cunplemeut 
2 vr 180, 4 
reos, ip as Demi. 
Ale of the 2 VSL abe 
ö i al Orang 


* 
* * © . £ 
55 " * 0 : 4 7 0 
A * 1 —— FS. it bs 1 9 8 * 1 ot ©. * 4 14 
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Lhe Idea and Confruttion of 
.M onfieur Yaybar. 2 


. . 
TF MIS Author's Method is not — 170 
different from that of Count Pa. 
an's, as one may ſee by his 
Works; eſpecially' by his neu Methods 
of Towers and Baſtions at Landau, and 
now at Briſack, It is true, that his prin- 
cipal Deſign has been to reform the 
— of the greateſt part of his Pre- 
deceſſors, and of his Contemporar ies, 
touching the Gorges and the Flanks of the 
Baſtion, which he found too ſtrait for 
there to make Retrenchments, and to put 
Batteries ſufficient for to reſiſt thoſe of 
the Enemies; and ſeeing that the Mus- 
keeters were ill placed amongſt the Smoak 
of the Batteries, he has rather choſe to 
place them in the Bottom of the Ditch, 
covered by a good Parapet made in 1 
nai 


D . r . TIE 


4451 
nail, then to place them in the Flanks, 
ing again this Advantage, that b 
draw ing them near as (much as he would) 
the Point of the oppoſite Baſtion, hecould 


by that means, remove the Baſtion from 
t 


nce, the Port of a Musket, and in the 


Circumference of a Town, diminiſh the 


Number of the Baſtions, and conſe- 
queutly the Expence. 

Laſtly, He having 2 that it 
was no longer the Cuſtom to make the 
Breach in the Baſtion with the Cannon, 
where it requires much time to make a 
Paſſage reaſonably large; and that in 24 
Hours ordinarily the Mine was near ready 
to be ſprung, he is little ſolicitous for the 
Flauk-Angle to be Acute or Obtuſe, re- 
ceiving them both indifferently, provided 
they have a ſufficient Solidity: This is 
his Idea which he has put in practice in 
more than 100 Places, which he has for · 
tified, having been the moſt followed, 
and moſt eſteemed Ingineer in Europe. 
Having deſcribed a Circle, and therein 
made a Polygon of what number of Sides 
you pleaſe, which ſuppoſe as in Fig. 10. 
an Hexagon : Divide the Exterior Side of 
the Polygon A B, into 2 equal parts in 
the Point C, and with a Ruler laid on the 
Point C, and the coy O, draw ON 

| er- 
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yy icular & D, as in the Fortification 
ount Perun, equal to the eighth part 
of 5 Side of the Exterlor Polygon 

for the Squat, and 4 fevetith 101 12 Pen. 

tagon, ad to à fixth for the Hexagon, as 
here, und the fame for all other Polygons, 
draw by the Poißt D, and Extremitles of 
the Line Aland B, the Lines of Defence 
AD H, and! BD G., which will termi· 
nate in the Points Gand H, in the fol. 
lowitg manne 0 
. the 
equal parts, nd give two therebf to the 
5 mr E md 5 . and draw the Lines 
| = and F G, cath e val to the diſtance 
E E, for to kive the durrain G H, and 


the Flanks EG and F. H; and if one 


doth the ſame for all kehr Parts we 
ſhall Have the firſt Draught of the 
tains And Baſtions, to Which muſt be vi 
ded within a "Rampart of 12 Fathoms 
thick, with a Paraper of 3 Fathoms thick, 
with! 2 Ditch towards the flanked Ang le, 
from 16 to 18 Fathoms wide, and 20 * 
Wards the Epaul. 

 Fo#to makethe Caen and Orillons, 
mak the Line EI and F I, equal 15 pro 
2 of the Flank E G and FH: 


w by the Point I, from the Poidts * 


the HL Beltions A and B, the 18 


| * tile £18, ind 7 


—_—_— E AS 


. 


r 
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A0, and BO ; make the Reverſe of the 
Orillons 10, 5 Fathoms; place the ſame 


diſtanee alſo on the prolonged Line of De · 
fence, for the Inforcement of the Cazemat 
GP and HP; after which, the Circular 
Flark O P, is thug deſcribed wih the di- 
ſtance O P 5 from O and P, ſweep the two 
Arches interſecting each other in the 
Point 2, and from 2, with the diſtance 
20, or a P, ſweep the Arch O P, for 
the Circular Flank: For the Orillons, 


they are N by making on the Line 
of 


EI, an Arch of a Circle, the Diameter 
of which, will be a little leſs than the 


Line E I; in ſuch fort, that the Con- 


vexity doth not exceed, or go beyand 
the Line of Defence, and is thus formed ; 
Divide the Line E I, intotwo equal parts, 
from the middle of which, and alſo from: 
E, draw two Perpendicylars, which will 
Interſe& each other in the Point 3; then 


from 3, with the Diſtance 3 E, deſcribe 


the Orilllon . | 


This Autboradds.in the Ditch, a Tenail 
or Tenail reinforc d, as in Fig. 11. 


which he makes thus : Set off on the 
Line of Defence, A H and BG, from E 


to K, and from f 10 K, 6 or 7Fathoms ; 


and draw from the Point K, the Line K 7, 
parallel to the Flanks F H and EG, for 
22 there 


oF 


. thoſe of the Tenail and Caponier. 5 


| : 1 
"<4 = x 
T * '&F. " 
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there to terminate Tenails of the Faces ; 
the which, as K, is half of the Line 
IK and. the Flanks QR, are drawn per- 
pendicular to, the Lines of Defence with- 
in, which Work is made a Rampart, 
which has towards the Courtain but 5 
Fathoms broad, and 7 Fathoms towards 
the Flanks and Faces: As for the Parapet, 
it muſt not he leſs than 3 Fathom. As this 
Work ſeems to ine to be made for no other 
end, than for to ſecure the Paſſage of the 


, 3 0 * | / 


Ditch, 1 "think that a lingle Tenail 
may be ſufficient $; 91 Fig, 12. 15 e- 
preſſed by AB .f 


the Ditch, aud fecuring its Paſſage, this 


Authar adds in the Ditch, over againſt 


the Middle of the Tenail, a Capomer, or 
a double Covert-way, with a Parapet rai- 
ſed above the aer of the Ditch 3 Feet, 
it is nigh; 12 Feet thick, perpendicular 


to the Courtain, Paliſadod every part; 


this Work is ſo much the better, in that 


it commands, and is not commanded; 
and it 2055 a, Way for the Musketeers 

. to gain the Outrworks, thus 
fence of the Ditch, he has 4 Flanks, that 


ut-works, thus 3 for the De 
af the Place, that of the Orillon, and 


1 To 


Point 8, which ſhal 
Ravelin, the Faces of Feel are drawn 
to the Angles of the Epzul E and F. 
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To deſcribe the. Ravelins, -which 
now are generally called D emi-Lunes be- 
fore the Courtain, allen Le at the 
re- entring Angle of the Counterſcarp: 
From the Angles of the Epʒul E and E, 
Eg. 11. with the Overture of 76 Fathoms, 
the Exterior Side being 200 {which 70 js 
a little more than the third partof the Ex- 
terior Side of the Polygon) defcribe two 
Arches Interfe&in each other in the 
[a give the Point of the 


Here obſerve, That be 04 ane! of the 
Ravelin C'S, is always edi to half the 
Courtain, with the nforcement of the 
Cazemat, as I P, or otherwiſe 'you! may 


— the Crpital cs, i 40 Fathonis for the 


Square, and 45 for all other Polygons. 
This Ravelin! all have a Rampart of 10 


Fathoms thick, and a Parapet, the ſame 


with that of the Place, and A Ditch of 12 


Fathoms wide; and for to hiuder the 
Paflage of the Dich, yoa muſt there make 
: 72 — of Arms perpendicular tothe Face 


the Ravelin, and cov ered w ith a Para- 


jet of 3 Feet above the Let el of the 


tech. 
Lou thuſt alſo make . the Bie 
Ravelin a Retrenched Corps deGarde;thiat 
L 3 19 
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is to fa „„ a Recht of Redoubt, in the 
Walls of which, are made Battlements or 
+ Murtiert for to ſhoot at, and to repulſe 
= Enemy with the Muskets, and for to 
ire to, when the Beſeged i ſo preſs d, 
at they can no longer fuſtain Al. 
Kaul: : This ſame Ravelin is ſometimes 
dover d with a ſort of Oountet- guard or 
Grand Lunette, which are made by pla- 
eing from the Brink of the Ditch of the 
Ravelin, from 12 to 15 Fathoms, from 
2 to , and from d to g, and prolonging 
the Face of the Ravelin, place from 25 
to 30 Fathoms, from 2 to J, and from 4 
to I Its Ditch muſt be like that of the 
Navelin, in which, and in the Terre- plain 
, of the Ravelin, as alſo in its Ramparts, 
When it has: any, is made a Traverſe or 
Parapet of 5 Peet, or 5 Feet and a halt 
high, leaving on the fide of theſe Traver- 
-"—_ pace of 2 or 3 Feet, for u Rankef 
nee e e wb n 
For the better covering oft Reli 
there is added on the re- tring Angle of 
the Couſterſcarp, x little ln er La- 
5 hetre, which, draws | its Perce een the 


f <7 1 
1 


r 


e — — N 
2 — Airor bi; madpon. bo l 
wh nh. H, ore id ie 24 | 


ant © : . 
2206: & i two — 
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two great Iametts, having 2 Ditch of: 3 
Fathams wide, and as deep as that of the 
. with a Paraper without any 
rt, 


| is Autber makes: bis Cover t-Wa 
Fathome broad, with a Glacis, of 36 1 


Mens 

„be double Legat e added, iP 

| the Glacs of the May over againft 

che flanked [Angles of t the great Counter- 
guards or Lunetts, repreſent a Cut of 10 

Feet wide, which is made;3n the Glacis, 

| -Which-are "ealled Sallies, heeaule they go 
out of the n ee ropgh them, 10 

male Sallies, and receive Succours in 

thereat ; theſe. Sallies or Ways are ſhut 
with Barriers of Oak. 

As for the ſingle Tenail, it conſiſts of 
no other than 4 re- entering Angle, as 
ABC, in chat part of Fig. 18. mark d (10; 
to make tie ſame, is no other than tollow- 

ing the Line of Defence, leaving from 
BE the Pein ofthe Orion or Faches, 
behind whych e e 1 two, Lives 
L | E theratõ: The Fic 415 — 
— 4g or 14 Feet, x 
the thickneſs of a 2 * 

aal of 4 or 5 Fathoms, which that! 
ſhew 4 — of the Terraſs. IKE is 
ä this Parapet, where tllis Author 
) | L 4 places 


1521 
places his Musketeers for to hinder, as I 
{aid before in the Conſtruction of the dou- 
ble Tenail, the Paſſage of the Ditch. 


Ib male aa Horwivork. 4 4 


5 From the Point of the Ravelin, in tha 


12. mark'd 2) from the 
"ig e 'Ravelin E, with 88 Fa- 
thoms, 4 weep the Arch G6 , and place 
Fathoms from F to 8 and H, and 
aw the Right-LineG H, which divide 
into two equal parts in the Point IL, and 
draw the Perptnd ieular IK, of 20 Fa- 
thoms, drawinig- re K the Lines of De- 
_ Gand H. M of à convenient 
HS and make the Faces G N and 
of 35 Fathoms; then if you make 
the. Lines N. L and 0 M, equal to the 
Diſtance N O, you will. — the two 
Flanks N M and 51 L, and the Courtain 
_ which is finiſhed by drawing the 
0 Bau. H Pand GQ, tothe Angle of the 
of tha next Baſtion ʒ the Ditch of 
Aa Work jn3Þ athoms broad; the Para- 
pet is 3, andiithe Terraſs cbmptiſing the 
Parapet d Fathoms, the lar — the 
Orillons is Half of the F. lanks of — Tame 
Workii zz TL mort or fi no 
ant! Dmg t 73810 Tk 11 1 at 1 


mt For 
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13 - * 599 15445 I. zit 78ʃ) 
r — the „ Mues! 7 
tb Nudeln, N * 514 


Set off from the fide of the Ditch of the 
Ravelin (inthat part of Fig. 12.mark'd 3.) 
from Rand 8 15 Fathoms,which wi gens 
RV and 8 T ñũ from the Points T | 
ckaw the Faces TW and V W, le 
to the Ditch of the ſaid Ravelin, and you 
will have the Counter-guard, to which. 
give a Parapet of 3 Fathoms, and a Terraſs 
(compriſing the — of 8 Fathoins, 
the Ditch muſt be 12 Fathoms wide. 

The Counter-guard, before the Baſti- 
ons, are made in every diet after- me 
ee t lac bat Weg- 

718 f 6 17 7 

For t mals the Cornwerk ebe. 

07 43 the Ravelini \ 55 OG 


\ IT. 1117 
ag: p $4 . 


If Fin will make the Ravelin A Half 
Moon, as you ſee; done in that * * 
Fig. 11. mark d (4) it is nothing elſe bi 
to retrench the two Demi-Gorges thereof 
CD. andjEF, each 5 Fathoms then 
draw. CO and E. Q Tuleriy; 
which being done on A, the Point of the 
Ravelin, "with 100 Fathoms deſcribe the 


Arch GB H, and 11 the ſame diſtance 
from 


Si — 
— — Oo DO» * & 


„re 


» —— 
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* __— — „ 


"+ wr. 4 


PR 


I BP and & 
3 Fathoms, and make R M and P 


480 J 


" from 8 to and Gz; — the tw 
ſtrait Lines BG and B; H wal afterwards 
vide theſe two Lines, * to two equ 
parts, a8 in the Point — the pe 

pepdiculag IK, 16 -Fathonis then 2 


draw by the Point K, t Lines of 
fence G M and BL, of a convenie 


to the diſtance RP ; thendraw 
Lines PM, RL, and LM, and 
will nave the Flanks and the Courtai 
drawn, do the ſame with the fide B H: 
© ny pre fox Wings G 


witha 41 ih aber 
"=p Parapet, its 


ms broad: The ( 


tho * Me ; 
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u. mate the Place of Aer, (which he 
| makes in every Re-entring Angle of 
the Covert-way) it i thus dine, as in 


Fig. 11. 
* * | — es 
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ö I | ' 
\ | | 
Y 8 ff 
N ; 
able to the Principles ot Art; tor even in 
} e, which is naturally ſo weak, as 
| | tobe rejected by ſome Engineers; yet in 
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of a Terrain ſufficient, its Gorges good, 
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To RA the Place of Arms, Curd be 
makes in every Re-enring Angle of 
the Covert- way) it is thus done, as in 
- Fig 11. 
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2 the Point y, and 
—_ q dr _y N 7 
E ath ee 
ve g en de C e Com ui or or / 
the Met p Monſieur V quban, b. E 
Mer the Body. of the Place, and of Yach| +> * © 
RD e now uſed : [Bu ft 
; deſirotis the others, ng 


of Monlicur my 


k ore ang Methed 


auban. 


is Method is very exactly conform- 
able to the Principles of Art ; for even in 
es e, which 1s naturally ſo weak, as 
rejected by ſome Engineers; yet in 
this Method, the Baſtions will be found 
of 2 Terrain ſufficient, its Gorges 50 
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has been conſtrained to make his Lines of 
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MP, the Covert-way — 
bs, the Glaeis— — — 1 —36.— 


„There 16 no other Differences between 
this Profile, and that of the Out-works, 


only in all the Out-works, the Baſe of 


the Rampart A B, is but 8 Fachoms, and 

its height E C or DF, but 14 Feet, the 

breadth of the Ditch B M, but 12 Fa- 

thoins, and its d a or M N, but 2 

* and half. 1 L 
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Fa. |Fe. 
A B, the Baſe of the Rampart 11 — | - 
CE, DE, the height of the PUT 3— 7 
BD, the Exterior Talus--: 1 — 5 
A 8 the Interior Talus-- 11441 
E 8 the Terra-Plana, or Walk | 2 | 
on the Rampart „ i wg 
The height of the firſt Banquet if 
The breadth ofthe firſt — — 1 
The height of the ſecond Banquet 1 
The breadth of the ſecond Banquet. 2 
H _ inward height of the : Parapet|— 8 
—— — 4 
FK, the outwatd height tof che AF 
Parapet - — | 
= the depth of the Duck 3— 
i the — 
ON, the —— —— M : 
B M,. the breadth 50 the Di 120 — 
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" 8 according to the 5 faid Meth 
| "of Man lar V os yl 4 


T HE Line AB in Fig. 10 - 
3 fideof an _- the Angle of 
the Center AO B, will be 60 Degrees, 
and uw le of the Polygon, 1a De- 
4 Exterior ſide A B, be 110 
homs, nd oe hepa Nat OD, 75 
t 
Fathoms, the Face A E, being two 22 
eenths of the Side of the Pulygon A B, 
vill be 51 Fathoms, and near 2 Feet, but 
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— ——— . 11 7 11 4M 
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adde ſtatking An 5 "143% 80 
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lubrraGting the Face A E or 30 Fathoms, 


7 there 
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Thus the Line FF or E 1. lads are 
equal, being found near 85 Fathoms : tc 
which being added 30 Fathoms for "the 
Face A E, one ſhall have 135 Fathom: 
for the Line of Defence AH; peta whic 
ws, Fathoms ſubtract DE, or 44Fathoms 
bc eet, one ſhall have 40 F athoms, 1 F oot 
the Complement D H or DG. 
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a be 18 Dr N linuxes, — 
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087 Minutes 3 4 
Baſe, EGF : to which; 1808 the 
J diminiſhed Angle G HE, or 18 Degrees, 
26 Minutes, one ſhall have 99 Degrees, 
13 Minutes, for the Angle of the F lank 
$G Hor FG H; 335 which again adding 
the 


[ 162] 
the diminiſhed Angle 2 18 822 
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or H S, the double of Which, Re | as 
thoms 2. Feet, being added to the Co 
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give 130 F athoms 4 18. is the e Side of 
a lnterior Polygon K 8 *Of 2710 415 1 >+ 
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E and F, ſo will you have the Gorge of 
the Tenail E LF +-then draw IF and 


K F, ſo is the Tenail deſcribed ; which 
being done, draw & N and H M, parallel 
to IF and HM, making the Capital AO 
and BP, each 38 Fathoms ; and if you 
draw the Demi-Gorges ON and NM P, 
you will have the Demi-Baſtions AGNO 
and BHMP ; then place 5 Fathoms(from 


and 9 Fathoms 2 Feet 6 Inches from Qto 
T, and from R to 8, for the Capital of the 
Tower; then place 15 Fathoms from L 
to V, and by V draw the Lines of De- 


fence, Q V X and R V'W, until they cut 
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in the Points Mand W; then draw ST, 
the ſide of the Interior Polygon, and 
place thereon fom 8 to h, and from I 
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the Towers, and raiſe the Elanks à b, f 
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Feet and 8 Inches, ſo will the Towers 
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O N and MP, ſo have you 4 Wand 4V, 
the Flanks of the Order reinforced; then 
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Method) is 16 Fathoms. The Capital 
of the Ravelin q q, muſt be 20 Fathoms, 
whoſe Faces are drawn to the Angle of 
the Epaul H and G, and its Ditch muſt 
be 6 Fathoms 4 the Capital of the Coun- 
ter- guard q, muſt be 30 Fathoms ; the 
Faces of which muſt be drawn 12 or 13 
Fathoms from the Angles of the Epaul 
G and H, as g g, the Ditch of which, 
muſt be 12 F LE the Demi-Gorges 


of the Ravelin and Counter-guard, muſt 
each be cut off 5 Fathoms, as was ſhewn in 
the aforegoing Method. Laſtly, The 
Covert-way muſt be 5 Fathoms, and the 
Glacis 36, as.in the {ame Method. 
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HIS bes Metliod of Farti- 
-'fying, is in a great meaſure to 
me unknown, I having had the 

Böer to ſee the Plan of his Works, both 

at Nimiguen and Bergenopzoom, and his 

Treatiſe of Fortification; and find that 
his Works have very little Agreement with 
what he gives to the Publick in his For- 
tification ; but it appears to me, that his 
chief defign i is to keep the Enemy as far 
from the Body of the Place, as poſiidh he 
can, by a we: Ar ag of little Ravelins. or 
Lunettes. At Bergenopzoom, I find a 
Gallery placed on the Counterſcarp to 
command the Breach from reverſe, and 
to ſhoot the Enemy behind, which is a 
Work particular of this Authors : As for 

the reſt, as he was one of the greateſt Men 


of the Ape, both for the offenſive and 
defen- 
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defenſive part of Fortification; he has, no 
doubt, followed the moſt perfect Maxims 
of this Art, he making his Gorges ver 
preat, eat, and his Flanks very ſpacious, whic 

e covers with an Orillon, , ropger and 
more capable than Monſieur Vauban; 
where he puts part of his Musketeers, 
without having much regard tothe length 
of the Line & of Defence, or to its being 
ſhortned by the Tebal in the Ditch. 

As for the Conſtruction, I with ſome 
abler Pen would favour the World with 
it 4 but if not, if I meet with ge- 
ment, [ hope in a little time to pa- 
ble to do it with more certainty, than at 
preſent; for which Neuem | I 
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quires =—_ a greater — of Ven to 
defend them; he has eſtabliſned a New 
Method to fortifie the greateſt Places, by 
which he incompaſſes very near twice the 
Quantity of Ground with the ſame num- 
ber of Baſtions as others do, and by that 
means, both infimitely leſſens the Ex- 
pence, and requires fewer Men to defend 
a Place ſo Fortified ; it being evident, 
the more Parts there are to defend; the 


greater number of Men is Nh HS to per- 
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He has likewiſe eſtabliſned another 
Method of Fortification, for the Middle 
and Small fort of Towns ; wherein he en 
deavours to order his Works ſo, that the 
Beſieged hall ſee the Beſiegers, without 
being ſeen, and that the Befiegers cannot 
1 io, without being beaten 

K. not difeoverivgthe. Belieged any d: 
therwWiſt, t ary by "the Shots thatare ma 
at them in td Paſſage of die Ditth, or 
whilſt they pretend an Aſſault, or to age 
chemſelves; in the Breach, — 

Which two- feveral: Methods / I Rial 
aiſtin@ly, and as plainly, as is poſſible, 
ive their Confiru@ion 7 firſt, Tall 
the Method this Aurhor haseſtablih- 
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ie makes the Exterior ſide of the Po- 
ont AB, 240 Fathoms; as in the Hexa- 
gon Fig. 14. and them divides A B, into 
two equal parts in the Point E's and 
wy m The Gon V, 2 LineGV, V. 
whih is Perpendicdhar to 
from C to D a tenth part of the ide 
A B, or 24 Fathoms; which wats 
* raw 
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draw "EF A and B 651 D, the two Lines 


ADF, and B DE, which are the great 


Lines of Defence fichant, which ars ter- 
minated by making the Complements DF 
and D E, each nj Fathoins ; then draw 
the Line E E, which ſhall: be the 
Courtainʒ then from the- nuddle of the 
| Haid Couftain, draw the Lines Land Bl. 
—_ ſhall | be the Lines Defence 
| z then place from B to H, and 
— to G, for the Faces, two tenths 
of the Line AB, or 48 or 50 Fathoms, 
48 Fathoms being two tenths of A B, or 
240 Fathoms. - Laſtly, Draw the Lines 
GE and-H F, the Flanks ; ſo will you 
have! the two Demi-Baſtions finiſhed, 
AGE and BH: Aﬀer. the ſame man- 
ner draw the "x => 
HINT: 4s ©: 
42. Here Note 1e 2 
than are beve'viven; are genet 9 
.. the ſame Meaſures are 4 every re- 
pelt to be obſerved in all Polpgons, 
from the Pentagon, ¶( which is the "th 
Gl of» bis rg —— to 7 
* Doderagon,"- + 
8 he Cine T 4 4554. % 
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the Courtain is Musket- not from the 
Points of the Baſtions ; ſo that there can- 
90 LN 2 5 J > & 1 bel £88 we | not 
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C1771. 
not bes tuficlenn n the Mut. 
keteers, being that the Baſtions are at too 
great a diſtance one from another. This 
Author, to ſupply this Defect, has made 
from the middle of the Courtain, aWork 
which he calls à Caponiere, which tra- 
verſes quite the breadth, of the Ditch ; of 
which we ſhall give you the Conſtruction 
after that of the covert. Flanks and the 
17 2 2711 101 0TH $107! 
int, | For the Orillons and covert 
Flas divide che Flanls G Hand H E. 
into 5 equal 1 and give two of theſe 
parts for for: the af the Orillons, 
eg other parts muſt be —— covert 
lanks, which muſt be drawn hack 3 Fa. 
towards the h in Mon- 
ſieur Vauban s Method, and is deſcribed 
ayers rg 
Ox the Dit 
fore, the. Points of cack-Baſtion; for its 
—— —_— draws it parallel to che Fa- 
jo ar 4, elan 
or t of 
the two Lines of the The Birch, 
re-entring Angle of the Counterſcarp K. 
the Point K is the termination of the Ca- 
S 
e 
bes 1 10 Fathoms e ge 
whic 
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which ſhall ſerve for the Catnons; and g 


| the other 6, for the two'Yarapets, on the 
| top of which ſhall be a Gallery uncover- | 
[ ed for the Musketeery, and a'Paſlage to | 

the Ravelins. . 32 * 


| make the -Ravelitis; with [the 
Counter-guards ; firſt place 45 Fathoms, 
from K to O, for the Capital of the Rave- 
lin, and place 15 Fathoms, from Fand E 
toP ; from Thich Poin p and P, draw 


„rere 


| the Faces of the Rxvel cn Ditch of 
| which muſſ be 19 k ; afterwards 
| place fr — for the 


t e Counttr-guard, and draw 
thereof parallel to thoſe of the 
Fits Ditch nit he 12 Fathoms. 
Tante the place bf Arms, place from 
en r I Fathoms, and male 
each F ace Me N, 3 
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The Rampart compriſing the Parapet, 
muſt be 12 Fichoins i ih,” ae 7 
This Ain bor makes + Barbettes on the 
Point of each Baſtion and Ravelin, or o- 
therwiſe he makes on the Rampart quite 
round the Place, Traverſes at every 10 or 
12 Fathoms, which will ſerve to hinder, 
that the Soldiers be not beaten by * inſi- 
lade. For as much as all his Works being 
ſunk low in the Earth, may be batter'd on 
the {ide from a raiſed Battery, _ 

. Laſtly, The Cavaliers muſt be made 
as you ſee them deſcribed on the Gorges 
of the Baſtions, the which will ſerve for 
Retrenchments againſt the Efforts of the 
Enemy. nu _ 


Remarks on the aforegoing Method 
of Fortific ation of St. Julien. 
xis plain, that he encompaſſes very 
near twice the compaſs of Ground, as the 

{t Meaſure of any other Engineer; 
and by conſequence, in the fortifying of 
a very large Town, very much leflens the 
Expence, and requires the leſs munber of 


+ Little Elevations of Earth in form of Traverſes. 
* Infilade, 1s when a place is ſcowered in a dire@ Line. 


Men 
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Men to defend it; the Flanks (by reaſon 
of their diſtance) are not eaſily batter d 
by their Cannon; for when the Enemy 
are lodged on the ire they are 
near 200 Fathoms from the, Elank of the 
oppoſite Baſtion; as for the Capauiere in 
the middle of the Courtain, the which can 
hide 10 pieces of Cannon, and near 100 
Mugketeers to fire on the Coyert-way, 
' defend the Faces of the Baſtions, and Paſ- 
ſage of the Ditch, and batter from Re- 
verſe in the Breach, and oblige the Ene- 
my for to Intrench themſelves more. 
A As for the Cavaliers placed in the Gor- 

es of the Baſtions, made in a Circular 

rm Cazemated to the proof of a Bomb, 
the which Cazemats, and above them, 
are capaple to contain more than 20 pie- 
ces of Cannon, which is of that great 
Importance, that it ſeems almoſt impoſſi- 
ble for — to render themſelves 
Maſters of the Baſtion. ig er: 

As for the other Advantages of this 
Manner of Forrification, they will beſt 
appear in the Profile; which, by reaſon 
that he therein ſomewhat differs from 
others, I ſhall proceed to give you. 
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[ 181 J 
The Profile of the Body of the Place. | 


— | | 
In the fiſt place, he finks all the Works 
of the of the place, ſo low that his 
Rampart is raiſed but 2 Fathoms above the 
Level of the Ground, to the end to ſhoot 
more Horxizontally ; and that the Faces 
almoſt levetwith the Campaign, may de- 
fend themfelves. "T1 a 
The Out-works are almoſt level with 
thoſe behind, being but 2 or 3 feet lower ; 
he makes Bis Parapets all of 5 Fathoms 
thick, and'Amoſt without any Talus, to 
render them more ſolid; and being the 
Works are funk ſo low, the thickneſs of 
the Parapęt doth not hinder the Soldiers 
from defening the Glacis, and ſhooting on 
the Covert-way without pain. 
For to remedy the Inconvenience of the 
Works ſunk ſo low, they being ea- 
ſily ſcowered from à raiſed Battery, he 
place belngd the Parapet of the Faces and 
lanks, Trayerſes from ſpace to ſpace, al- 
moſt like in the Coyert-way, which 
hinders the: Soldiers from being battered 
in the Fla while they defend the Front 
againſt the&nemy. 
For to batter the Enemy in Barb, he 
raiſes from place to place Cavaliers of 
N N Earth 
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5 11831 
Earth proper to lodge Cannon, which 
ſerves moreover to divert the fire of the 
Enemy, who ace obliged to ſeparate their 
Batterics, to reſiſt thoſe of the Beſieged. 

' -One thing more is worth taking notice 
of, That as this Aurbor's Rampart is but 
fow;ſo there is in his Ditch of 20 Fathoms 
broad, Earth ſufficient not only to fill the 
Byſtions, but alſo to-make the moſt large 
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The Method of St. Julien, for wed 
Fytiſie the Middle and Small Sort 
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This Author in this as well as in his a- 
foregoing Method, obſerving the ſame 
Meaſure in all Polygons, Lſhall give you 
— have done all along in the reſt) an 


mple of an Hexagon. See Fig. 15. 
Firſt, make the ſide of the Exterior 
Polygon A B, rh Fathoms; on the mid · 
dle 21 whith; C, draw the Perpendicular 
CD, the length of which, muſt be a 
quarter of the length of A B, or 45 Fa. 
thoms; then through the Point D, draw 
the Linas of Defence A E and BF. of 
auf convenient * : an which place, 
10? 2 from 
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from A to H, and from Bto G, 120 Fa- 
thoms, which is the diſtance an ordinary 
Musket is computed to fling a Ball ; place 
alfo on the fame Line from A to I, and; 
from B to K, 60 Fathoms, for the Faces A I 
and B K; place likewiſe from D to L and. 
M, 30 Fathoms, for the Complement of 

the Line of Defence, and draw the two 
Lines I L and K M, which ſhall. be the 
Fl:nks of the Baſtions ; parallel to which, 
draw the Lines GN and H O, ard you 
will have the Flanks of the Tenail, on 
which muſt be lodged the Musketeers for 
the Defence of the Ditch ; then draw 
from the Angle of the Epaul, the Lines 
IP and K Q, in ſuch fort that the An- 
gles F PI and EQK, be each 60 De- 
grees (which is eaſily done with a Pro- 
tracter and Ruler, or ſuch like Inſtru- 
ment: ) Then draw parallel to PI and 
K Q, at 8 Fathoms diſtance, the two 
Lines RT and V8, to the end to ſepa- 
rate each Baſtion into tuo Bodies by the 
Ditches K QS V and PIRTIl. 
The Ditch of the place avaſt be 16 Fa- 
thoms broad, carried parallel to the Faces 
BK and A I, which will make the re- 
entring Angle in (z.) 
Then to make the Ravelins with Coun- 
ter-guards, place 70 Fathoms from 2 

THINS | #1 or 


[ 185 J | 
for the Capital of the Counter-oyard ; al- 
ſo place from the Angles of the Epauls on 
the Face, vis. from K to y, and from T 
to 9, 20 Fathoms; to which Points y and 
draw the Faces of the Counter - guard b y, 
both ways ; then place alſo from = to 4, 
45 Fathoms for the Capital of the Rave- 
lin; alſo place from d to e, 10 Fathoms 
for the Ditch of the Ravelin; and draw 
the two Lines e [and d R, both wars al- 
ways parallel to the Faces of the Coun- 
ter- guard 5 , ſo have you the firſt 
Draught of the Ravelin and Counter- 
= finiſhed. As for the Covert-way, 
Place of Arms, and Glacis, they are t 
very ſame with that of Monſieur Vauban. 
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Remarks on the aforegoing Method 
.- of- Fortification of St. Julien. 1 
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k ĩs certain, that the Perpendicular be- 
ing the fourth part of the ſide of tlie Ex- 


terior Polygon, the Tenail becomes more 
enforced, and conſequently the Faces of 
the Baſtions can defend each other, as 15 
evident, which is the firſt Advantage. \ 
-:' Secondly,” It is again evident, that the 
enforcement of this fame Tenail, makes 

the Flanks larger, and they have à fire of 
yrods Na Cannon 
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| 9 greater, that the Enemy cannot ff 
| attack, nevertheleſs but at 16 Fathombdi: | 
ſtance, which is the breadthiof the Dick 
of the Place, eſpteially if ane makes in \ 
each Flank two Places or {Batteties, the NF © 
pe behind. the other, (to it} the 
and; the low. .. Profits 
irdly; The Flanks bf he eil b |: 
ſo large, that one may lodge thete 4 
Musketeers, which is more t double | 
the number uſually lodged hefe. 
"Frurebſy, That in this Method tho Fire 
is almoſt quite direct from alb patts; fot 
to defend the others: For inſtance, ar 
Ditch of the Ravelin is defeuded alm 
in a direct Line, by the Faces of the Te- 
nailon, and the Great Ditch round the 
3 is almoſt oe wal ins 


al 
. 1 4 


direct Line by the Faces of the Coun 
Baſtions; which is a condderable Advan- 
tage. 


|  Fifthly, The Fire which comes fn 
Fe... the Diteh of the Baſtion tut uff, tram 
KS whence is ſeen. all the Face of the oppo⸗ a 
ſtte Baſtion, which fire off thaſeCanmon, \ 

eannot be hindred by thofe of the Exitmy;, 

it being impoſſible that they can diſcover 

them — — they ſhall be lodged in the 

Ravel in, becauſe the Batteries are beten 
_ twe —_— Ln "8 
above 
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a Breach in the Baſtion, as to ſu 
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140921] 
above the bottom of the Ditch, may be 
drawn back towards the ffanked Angtes R 
or 8, always battering into the Breach of 
the oppoſite Baſtion *  - 
Laſth, The Enemy Having made ſuch 
ppoſe 


* . 1 8 $4.4 pl m—_ ”S 
r 


hiatfelf Maſter of it, he will be 
ſed to find another behind, the Face of 
which is defended by the Ditctr of the op- 
pofite Baſtion, having beſides its Ditch, 
two Cannons behind the Orillon, which 
muſt be the Lodgment. 
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The Method to fortiſie Pla- 
I Underſtand by Places Irregular, thoſe 
whoſe Sides and Angles are unequal, 


ſuch as the following Figure, which 


conſiſts of ſeveral re-entring and unequal 
Angles, of which ſome are too acute to be 
fortified as they ought, and the greateſt 
part of the Sides are alſo unequal ; ſome 
of which aretoo long, others too ſhort to 
place Baſtions on the Angles. 
To remedy ſuch Faults, ſeveral. Au- 
rhers have been put to abundance of trou- 
ble to give Rules capable to reform them, 
as one may ſee in the greateſt part of Mo- 
dern, as well as Ancient Authors; and 
the Figures that they have invented for 


that end, ſeem to me to be very odd; 


ſuch as the-Quantity of little Salant An- 
les. in form of the Teeth of a Saw, the 
ittle Epaulments or Shoulders, the Baſti- 
8 os | ons 


re g eocne—_ et Ee er ee Ln 


w— " FAY 1 83 ms 


— 
Gd an 
{ WY 4 


891 
ons tortus or bowed in and out, which 
have neither Gorge nor Flank ; the Demi- 
Baſtions, which have neither Capaci 
nor Defence; the ſeveral Cuts in Tenail. 
with which they reform on the Paper the 
acute Angles, and other the like Inventi- 
ons ; the weakneſs of which fort of Works 
will eaſily appear from the Principles 
which have — very largely explain- 
ed, and I muſt confeſs, when I was no 
Profeſſor of this Art, and contented my 
ſelf with a more Superficial Knowledge 
therein, I conld not — make ſome Re- 


flections of that kind on a piece of For- 


tification, the Plain of which an Ingenious 
gineer of our own Nation, hasfavour- 

ed the Publick with. Therefore I am 
full perſwaded, That the beſt Principle 
in this Art, is to fortifie the moſt Regu- 
lar as is poſſible, which appears to me to 
be the Sentiments of Count Pagan, Count 
He born, and Monſieur Vauban, whatever 
the ſecond Axiom of Irregular Fortifica- 
tion in the Tranſlation of Monſieur Yau- 
boy's Treatiſe of this Art may ſeem to 
ſpeak to the contrary, uig. That the moſt 
Irregular Forts ate the beſt, provided they 
are not of too eaſie acceſs ; it being evi: 
dent from Reaſon, as well as Art, the 
more perfect any thing is, the more it 1s 
Mader 1 3 worthy 


1 


. 
worthy of Eſteem; and that the Perfodi- 
em of all things confifts 8 * juſt Pro. 

ion and Harinony ef its parts, which | 
ly follow, that 


i 005 it mriſt confequent | 
Reewlar Foptifieation is infinitely prefer- 
able in all Refp<Rs to that of Irregular, 
unleſs the place de naturally fortified by 
being inaeceffible, for on ſuch Sides there 
is need of nothing; and therefore a good 
Parapet Is fufflcient; Ike wriſe if it be ſitu- 
ate on the fide of a River whichis broad, 
deep and rapid; or if a Sea or Lake in- 
compaſs it, there is oftert no other need 
than ef good Platfortns, for to Hinder 
the Accels. W, ee ee 
As for the reſt, I ſhall only give the 
Method of a late moft Ingeuious 950 
which of all others, I thin to be the mo 
eaſie and natural; which is, whe! the 
Earth will permit, and when the form of 
the Town is neareſt to 4 Square, incom- 
paſs it with a Circle ; but when its Form 
is n-ateft to an Oblong, eg | 
with a ſort of Oval, without regardin if 
you incompaſs a little more Ground thao 
what the Town ſtands upon; for when it 
is propoſed to render a Place of good De. 
ſenee, Lam perſwaded that nothing ought | 
to be ſpared that may contribute thereto; | 
and that Ingineer is, no doubt, veryemtich 
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to blame, that to render himſelf agree- 
able by his good Husbandry, incompaſſes 
a place with. Ties and Trifles, where good 
Baſtions, and. ftrong Demi-Lunes, ſhall 
be abſolutely neceſſary. The following 
Figure is ſuppoſed to be a place ſituated 
ſo as will admit of its being incompaſſed. 
As for the Accidents without, ſuch as 
Hills and Dales, I ſhall afterwards ſhew 
what Method is to be taken in fuch + 
cales. , ly 
The Figure of this Place, is takenfrom 
a Modern Author, which he has fortified 
according to the common Method, as in 
the next Figure but one, on the which 
we ſhall hereafter make ſome Remarks. 
It is evident, that this Place being much 
more long than broad, it will be better 
incloſed by an Oval, than a Circle ; to 
E — incloſe it my Ob- 
ong, or uare, not regarding if you 
— a little from the = a2 as 
you fee the Oblong ABC doth, which 
Oblong being made, open your Compaſſes 
to any convenient diſtance ; and from A 
and C, make the two Archer — . 
each other . in the Point Eqwhichwill i 
A Center for to ribe, the Arch 
AFC; do the ſame on tite other ſides f 
the Obleng, 4nd you will Have ay = 
ne- 
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Irregular Wall, in the which you mu 
inſeribe-a Poly 4 yen | 

Take from theſame Scale by which the 
Place was laid — near 170 or 1 50 Fa- 
ithoms,: and endeavour with _—_ di- 
II | nee, 
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ſtance, or ſomewhat more or leſs number 
of Fathoms, to divide the Oval into 
equal Parts; this Diviſion, of the Oval 
being done, in equal or near equal parts, 
— the fides of the Polygon from one 
Diviſion to another. 

Then to fortifie this Poly gon thus 
drawn; (as Mallet) divide — ſide into 
5 equal parts, and give one thereof on 
each ſide for the Demi-Gorge, and on the 
Extremity of each Demi-Gorge, draw, 
the Lines of the Flanks, fo that ey make 
8 Angle with the Courtain of about 100 

egrees, which is eaſier done with a 

Demi. cirele; then with the ſame Demi- 
circle examine each Angle of the Poly- 
gon, and if you find it near 80 Degrees, 
give to the length of the Flanks on each 
ide that Angle, 17 or 18 Fathoms. 

oF the Angle of the Polygon 1s near 108; 

Degrees, give 20 Fathoms to the Flanks. 

f it is near 120 Degrees, give to ya, 
Flanks 24 Fathoms. 

If it be near 130 

Flanks 25, Fathoms. 


Degrees, give to the 


. 


If it be near 135 Degrees,, ive o the 
Flanks a6 Fathoms. 75 


If it be near 140 Degrees, give roche 
Flanks 27.Fathoms. oe dt en iet 
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1 f et 
ir de ar 14 es, ve to 
Flanke 28 F — oo aig K 
15 — 45 near 147 este, give i the 
5 
La i 50 or uruc 
boy er, give tg each F Hank 30 Fathoms, 
e to which Reite, liaving ng gl- 


ven to-all/theFlanks their dxact length, 
myft draw all the Lines 13 
ce, from the Angles of 'the 


J / -: 


or In caſe 'thae'the Points of Dude 
ſtions a <A to be Obt 0 
may t*by drawing The en 


Defence from ſpmecertairymea{urcon 1 th 

Courtairs, as ypu fee done in the Baſti- I re 

ond K apr I., oel r Baſtions f th 

be ffniſtied, "after w which manger ,you will ne 

SE which will appear Regular, Nt 

pong 2 great Terrain capable of pa 
nts, and folid i _ refpes. 

15 707 ch "Rampart, Parapet, 4 Bo 
Se. they are the fame 25 in K dar For- 
fication. 5 

kf the Town ſhall be found incbmpel 
ſed with old Walls, one thaft not touch 
them, except they be cut if ſcme places 

N the Fartificatio The Ground found 
Augmentation will ſerve far to 
infor * for Soldiers, places of Arms, 


agazines, Oc, 
* , _ This 
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e This Town may be fortified after ano- 
I cher manner, as in the following Figure, 
e || which is the ſame with the aforegoing ; 
but I am perſwaded, that 9 7 Engineer 
h ought not to be ſatisfied with ſuch a Forri- 
I Feation, how good a Husband ſoever- he 
j- may be; beſides you may perceive thereby, 

h, ¶ how difficult a'thing it is to make Works 

there, that may merit the Name of good; 


R Judgment, there wilhbe 
very great Faults 


a If ults and Dangers, 
ou which tis impoſſible to remedy. —o 
of | #*r#,In conſideriug each Baſtion in par- 


he ticular, one will find very few of them of a 
n- | reaſonable largeneſs, which proceeds from 
ns the ſides being too ſhort, which this Engi- 
311 neer would not reform, by cutting off from 
the Town, or — into the Cam- 
paign; thus are the Baſtions ACEHIK. 
Crsndh, Conſidering the Flanks of 
each Baſtion, it is certain, that according 
to his Scale, they are very much too ſhort, 
I vhich he has made ſo for fear, leſt in ma- 
ling them longer, the flanked Angle be- 
comes too acute; for as much as the 
lanked Angle fi ihe Baſtion fellows -the:! 
natzur a oy being geo lit 
tle, aber alſo the Angle £09 a 
ate; which Geiges ad much more as |: 
one: prolongs eee eee 


—— — 


Point of the Baſtion nota 
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this is evident in ths. Baſtion E, where 

the Gorge being no more than 90 _ 

ite Plat ton ofthe Squr the 
raiſes't ank never 
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and become leſs proper to reſiſt a 
time'; the ſame may be remarked u d 
Baſtions A, Cand K. 
Tirdhy, One that will follow the Irre- 


gularity of the Figure, may remark, that 
the Baſtions F and G, fall into a 
great Fault, — — ys each being 0 
very open or diſcovered, that any Batte 
of Cannon cannot there be ſecure; this 
the Engineer 1s obliged to make after this 


manner, for to ſhoot more direct on the 


Counterſcarp, and to render the Merlons 
more ſolid; for as much as each of them 
are flat Baſt ions, of which we ſhall here- 
after ſpeax. 3 
Fourthly, The fide LM, being too ſhort, 
has cauſed to be made two Baſt ions, ſo cloſe 
the one to the other, that the height of 
the Rampart, and thickneſs of the Para- 
pet, will abſolutely hinder the view of 


the Counterſcarp and Ditch, which is ma- 


nifeſt. 1 FIT 

 Fifthly, The re- entring Angle O, which 
appears to be the moſt ſecured, becauſe of 
the Baſtions A and K, which defend it 
from reverſe, it is ſo diſcovered, that it 
is preſently ruined by the Fire of the Ene- 
my, as are the oppoſite Faces of the Baſti- 
ons AandK. q. © ODMR 


0 Sinh; 
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Sixthly, The flat Baſtions B F G, be- 
ing placed on a Right-Line, have two 
Faults. f 

The Firſt is, That if their Flanks do 
not make with their Courtain, à very ob- 
tuſe Angle, they cannot batter or the 
Counteltyry, and then they are ſo much 
diſcovered by the Enemy, they alſothere- 
5 diminiſh | very much the Faces, as 

likewiſe the Terrain. - 

The other Fault is, That the Ditch Sa 
1ng drawn parallel to the Faces of the Ba- 
ſtions, the Flanks will not ' diſcover the 
Ditch of the oppoſite Baſtion, if it be not 
augmented very much before the Cour- 
tain, which is à conſiderable Kxpence; 
this is what may be remarked in the Ditch 
from the Baſtion K, to the Baſtion C, 
that the Aurbor has been obliged to ug - 
ment the Ditch before each Courtain, tho 
with little or no Advantage, not any one 
Flank diſcovering intirely the Ditch of 
the next Baſtion; the — you wilt find 
from the Baſtion E, to the, Baſtion G, 
where the Ditch 1 is allo id 1 
the Courtain. 

Fromall which it > evident, That it i is 
no doubt the ſureſt and beſt Method to 


incloſe a place in a Polygon, as regular 
When 


as is "On 


1991 

When the Tewn is of a very large ex- 
tent to leſſen the number of the — an 
and conſequently the Expence, after ha- 
ving incompaſſed it in a Circle, or in a 
ſort of an Oval, as afozeſaid, one may for- 
tifie it according to the Method of Che- 
valier de St. Julien, for fortifying large 
Towns. A 1 

If the Intention in fortifying of a place 
be only to free it from Inſults; to periorm 
which, one ought to remember theſe firſt 
Maxims, vis. That one Work always 
flank! another, that there be nothing that 
is not ſeen from the Place, and diſtant 
from thence above Musket-ſhot, Obſerv- 
ing which Maxims, one ought to content 
himſelf. to incompaſs ſuch a place with 
ſome Ravelins, ſuch as we have deſcri- 
bed, giving from 40 to 50 Fathoms, for 
their Capital, and taking care that their 
Faces be not only defended 9 the next 
Ravelins, but alſo from ſome Lo 


wer, and 
ſome advantagious part of the place, where 
one can lodge Musketeers, and ſome pie- 
ces of Cannon, round about all digging 
the. Ditch, and incompaſſing the whole 
with a Covert-way, furniſhed with Tra- 
verſes and Places of Arms, with a large 
Glacis, and this is what is moſt neceſſary; 
and ĩiſ oue can bring the Water out of the 

. 0 © 2 Country 
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Country into the Ditch, as it happens in 
Watry Countries, it would be much 
better. 12 
If the place be already fortified after a 
manner that is of little force, ſuch as one 
findsyery often, eſpecially amongſt thoſe 
that have been bui't an Age ago, in the 
which one often finds the Baſtions too 
little, the Courtains too long, and the 
Ditch too ſhallow, the Covert-way with- 
out Places of Arms, the Glacis but of 9 
or 10 Fathoms broad; then in following 
the general and particular Maxims, whic 
we have before given, the Engineer ought 
to reform all the parts thereof, inlarging 
the Baſtions, which he finds too ſtreight, 
by their Gorges, or the Flanks too ſhort, 
or too much expoſed, in ſuch ſort, that 
they be near the largeneſs of thoſe which 
are in a Regular Fortification 3 to which 
effect he ought to make uſe of the Mate- 
rials of the Ancient Baſtions, without 
touching any ye itsEarth, which being 
old and well ſetled, which is always better 
than the new ; for that-which. has che 
Courtain too long, but not of too exceſ- 
five a length, the Lines of Defenceought 
to be ſhortned by Tenails in the Ditch, 
as in Monſieur Vauban's Method, or o- 
therwiſe by Caponieres, as in Tr 
| . 


L } 
St. Julien's Method. Thus having re- 
formed all the parts of the Body of the 
Place, and alſo the Ditch which ought to 
be near 20 Fathoms broad, and near 3 
Fathoms deep; each Courtain muſt be 
covered with a great Ravelin, incompaſ- 
ſed with a Ditch of 10 or 12 Fathoms 
broad, drawing the Faces of the Ravelin 
towards the Angle of the Epaul of each 
Baſtion next to it, or otherwiſe à little 
on the Face, to the end that the Flanks 
be covered, and that nothing be wanting 
to a good Defence. 

The reſt ought to be examined fol lou. 
ing the Method for the Covert-way and 
Glacis, as ordinary; and this is what re- 

ards a place where the Ground 1s free 
rom inconvenience without. 

Here follows the Circumſtances with- 
out, or at leaſt the moſt conſiderable of 
them. +6 

If the Place to be fortitied, be built on 
the brink of a River, deep, wide, and ra- 

id; incompals it with a Demi- c irc le, or 
Daticoval, according to its Figure, and 
fortiſie jt according to the Method before 
ſhewn, above all, taking care, that the 
Extremit ies of the Place, on the brink of 
the Water, be well covered, and well for- 
tied, for as much as it is always the 

RT << O43 weakeſt 
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weakeſt part; as for the fide next the Wa- 


ter, good Platforms to hinder the Aſcent, 
will b ſufficient. 


82. Note, Platforms are " Elevations 

of Earth, ſquare, 3 with their 
Parapett, which generally ſerve only 
11 fed direct; alſo all tho 22 in * 
Fortification, Bult in are-entring An- 
gle, are . P latforms. 


| But if the River be very broad, and 
runs croſs the place, it ought to enter in, 
and go out through a *Courtain, that the 
Entrance and going out, may be defended 
by the two oppoſite F lanks of the Ba- 
{tions. 

But if the River be 'broader than the 
length of a Courtain, and divide the 
Town, one muſt incompaſs the Town by 
two Demi-circles, or Demi-ovals, and 
tortifie them ſe arately. 

If the place be ſituated on the Sea ſide, 
the fide next the Land being fortified, as 
before ſnewn, the ſide next the Sea muſt 

in no wiſe be neglected, eſpecially if = 

Sea is not very deep; but make very 
Batteries, ſuch as may very well al e cure 
ſuch Sides, old ol en great Froſts in 
Winter, 


* 
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Winter, or a very dry Summer, is often 
dangerous to ſuch Places. , 

If there be found about the Place, any 
height diſtant from the Town Cannon- 
ſhot, do not regard it, but if it be nearer, 
it muſt be raced if poſhble, or otherwiſe 
ſecured by ſome Fortreſs or Advance on 
that ſide; ſome Wark a Horn-work with 
good Cavaliers on the Head of it, or it 
muſt be cut ſo, as it will be difficult to 
deſcend from it, or aſcend to it ; and on 
the Baſtions on that ſide, raiſe good Ca- 
valiers, and good Traverſes to cover the 
nas” Hz: + | 

If the Place be on an acceſſible Moun- 
tain, fortifie the Deſcent rather than the 
Top, for it often happens, that the Moun- 
tain affords Covert to the Enemy, juſt at 
the Palliſadoes ; the beſt way therefore, 
no doubt, is to make on the Deſcent in- 
forced Ravelins, one before the other, 
unto half the Deſcent, with their 
Ditches and their Covert-ways, and above 
make a Citadel interred, making uſe of 
the Earth rather to make the, Glacis of 
the Covert-way, than to raiſe the Baſti- 
ons, which w1 be both leſs expenſive and 
lef ,troubleſome. 2 | 


* 
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CHAP. XVI. 


Tbe Confiruftion of Ci- 
ladeli. 


TT WHAT which is called a Citadel or 
& Caſtle, is a ſmall Fortreſs ſome- 
times of 4 or 5 Baſtions, ſome- 

times (tho but rarely) af 6; and becauſe 
the Square 1s too imperfect, and the Hex - 
agon is too large, the beſt are thoſe of 5 
Baſtions, ſo placed, that the Courtain and 
2 Baſtions command the Town ; for they 
are generally not only built for the better 
Defence of the Town, but alſo to prevent 
the Mutiny of the Inhabitants thereof; 
for which reaſon the Citadel ought to 
command all the Town, and to that end 
they muſt be placed on the higheſt part 
about the Town, and joyned immediately 
thereto; and the Fortification of that 
art of the Town next the Citadel, is to 
> demoliſhed and diveſted of Houſes un- 
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to the Center; and the Citadel on that 
ſide, well fortified with a good Covert- 
way and Glacis, which, without doubt, 
is the beſt ſituation for a Citadel, becauſe 
it can better keep the Inhabitants of the 
Town in ſubje&ion, and hinder their ha- 
ving Intelligence with the Enemy; for 


| _ whuch reaſon the Citadel ought not to be 


ſeparated from the Town, without an 
abſolute neceſſity ; as when the Place is 


compaſſed with ſeveral Heights or Hills, 


then it is to be placed on the higheſt, for 
to ſave the Expence of levelling them; 
or in Sea-Ports, where there is a Place 
Lt WL nana both the Town and 


Ur. | | 36H 

IF. the Citadel be diſtant from the 
Town, leſs than Musket-ſhot, then the 
two Flanks and the Conrtain, that regards 
the Citadel, ought not to have any Ram- 
part or Parapet, but only a ſimple. Wall, 
to the end that the Citadel may better . 


command the Town; and the 'Town'and 


Cittadel muſt be joyned on one fide, and 
the other with a —— with its Para- 


| pet and Ditch drawn from that part of the 
it 


ch of the Citadel that is over againſt 
the Point of each Baſtion, to that part of 
the Ditch of the Town, over againſt the 
Paints of the Baſtions thereof, to Wai 
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the 8 ce betwixt the Town _— 

Citadel, that the Soldiers ma 
from one place to the other le es 
vert. 

But if the Citadel be diſtant from the 
Town more than Musket-ſhot, that fide 
of the Town, next the Citadel, mult be 
fortified. 

When the Citadel is built upon a very 
high Hill or Rock, where foine fides are 
ſo ſteep, that it is impoſſible to get up on 
thoſe ſides, there are no occaſion for any 
F ortification ; it is ſufficient there only to 
make a Parapet for to hinner the Soldiers 
from falling down ; but on the other fides 
that are acceſſible, it is not ſufficient only 
to fortifie the Top, but alſo two thirds of 
its Deſcent by Demi-Lunes inforced, or 
fome other Work, as Horn-work, which 
ought to be Intrenched in the Hill, there- 
bis to render the Enterprizeof the Enemy 

more difficult. 

Ihe middle of the Town, is by no 
means a place for a Citadel; for as 
much as ror incloſed on all ſides, if the 
Town'be taken, noe can de no hopes of 
Zuecour! nee 

Many have bett of Opinion, ' that the 
maine for Citadels, ought to be lefs than 
| the common meaſures that are given to 


Polygons, 


Polygons, t one ought to ſhorten 
all the parts, making ihe ſide of the Poly- 
gon ſhorter, and all the Parts proporti- 
onable, viz. the Baſtions Teſs, and the 
Courtain thorter, 
Thus formerly wasthe Citadel of Char- 
leville, and other Places, but they are 
now convinced of this Errour, for as 
much as there muſt be as great a Garrifon 
to defend a little Pentagon, as a greater ; 
and beſides, the Gorge being ſtrait, the 
Flanks ſhort, and the Baſtions too little, 
are not at preſent of any Defence ; for 
which reaſon a Citadel muſt be made of 
the fame Grandure as other Forts of the 
ſame number of Sides, the Proportions of 
| ar tom hr have given = in 6 
going 1 ables; an W © 
all the Advantages which 4 defire 
min a Fortreſs. © a 
© Tſhall therefore proceed to give you an 
Example of a Citadel joyned to the 
Deer W 
Nb deſtroyed one of the Baſt ions, 

as E in Fig. 18. draw from the Angle of 
the Flank of the Baſtion F, to the Angle 
of the Flank of the Baſtion G, the Line 
AB, which divide into 2 equal parts, in 
the Point C; and from C, place on both 
ſides half the ſide of the Exterior Poly- 


gon. 
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gon. In the aforegoing Tables, accord- 
ing to Monſieur Vaubans Method, you 
will find the ſide of the Exterior Poly- 
gon, to be 180 Fathoms; ſa that having 
placed go, the half thereof from C, to 


A and B; then with the great Radius of 


the Figure, which, for a Pentagon you 
will find in the ſame Table to be 135 
Fathoms and 1 Foot; with one Foot in 
A and B, make the two Arches interſect- 
ing each other inthe Point D, which will 
be the Center of the Circle ; which from 
D, with the diſtance D A or DB, being 
deſcribed with the diſtance A B, or 180 
Fathoms ; divide it into 5 equal parts, 
drawing. the Sides, Oc. and fortifying 
it in every reſpect, as has been ſhewn in 
the Conſt ruction of Monſieur Vauban's 
Method, as if it was a Town of the ſame 
number of Sides, as well within as with- 
out, making the Faces of the Baſtions 
of the Town F and G, to terminate 
yore edge "4s the —_ of the Cita- 
el, as you fee in the Figure, joyni 
the Dirches, Covert-ways and lage 
get her. toi on sT off 
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The Citadels have generally but two 
Gates, one of which is in that ſide next 
the Town and the other towards the Cam- 


paign, 


[ 20 


paign, for to bring in thereat Ammuniti- 

ons and Proviſions, and for to receive Suc- 

cours in caſe of need; for which reaſon 

it is called, The Gate of Succourt, which 

- never opened but on the like Occa- 
ons. 
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A; LL forts of Works that are raiſed 
for ſome time, be they for guad 
ing of a Pak for covering 42 
Camp, or ſecuring a Trench ; alſo thole 
Lines which are drawn to ſecure a Place 
from the Violence of an Enemy, are cal- 
led Ports, for the Campaign, or Field; 
they not only ſerve for the aforeſaid uſes, 
but alſo may be of Service to Places forti- 
fied, which are commanded from ſome 
Heights, or have their Avennues and 
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Plan, Lines parallel amongſt themſelves, 
and Perpendicular to a Strait-Line, 
drawn along by that part of the Figure 
next to you, or Parallel to the Sight ; as 
the Line A B, in Fig. 32. after which, 
begin to raiſe the higheſt parts, as the 
Parapets ; becauſe the higheſt Parts hide 
from the Eye, the lower, which are be- 
hind : Make then all the Perpendicu- 
lars which belong 9 7 Angles of the 
Plain of the Rampart, df a length accord- 
ing to the height, which you will give to 
the Rampart and Parapet, which ought to 
be higher than its natural height, to the 
end that the raiſed Plain may have the 
better Grace; provided, that you draw 
the lower end of the Extremity of the 
Out- ſide to the Talus, correfponding to 
the Right-Line, as here: Having raiſed 
in all the Angles, e as KC, 
equal in length to the height of the Ram- 
part, and outward height of the Parapet, 
and ſet off the outward Talus from K to 
D, and drawn the Line C D, raiſe the 
Perpendicular F C, equal to the height- 
of the Rampart, and inward height of 
the Parapet, and joyn the two Perpendi- 
culars, as at C; then raiſe the Perpendi- 
cular HG, equal to the height of the 
Rampart, and ſet off the inward _ 

* "7 om 


[ 2521 


from H ae and draw GI; aloſetoff 


the hei 1 


two Points 'E and G, by by the Line 
EC; having in every Angle after * 
N manner, raiſed and j joymed ind Ram: — 

pendiculars of 2 Pare, 


arts, exoept ſuch as are h 
N b 1. c 


ard — M, which is equal to 
the height of the Parapet 1 * 
part, ought to be marked Aae 
will have the Rampart and | 
ee SD 
et fall Lines, as before, icu 
to AB, on which ſet Lud the depth of 
925 Ditch, and Poe re Talus of the 
Scarp, ä raiſing the 3 
part and Parapet, ang joyn the Extzem 
7 of the Tals of the 
Come of the do the 
repreſented by Nx. 
rom every corner of the Co- 
5 raiſe Lines Perperdicular to 
AB, equal in | to the 5 of 15 
8 .of the 


1 
i in the 


beer 


f a 


| Al ( 4 . 1 8 8 1 
BOOKS Printed. f 


_  Boſyile, « the 


e e e eee 14 Arbe 2 77 
| Works of the t and. Judieious Di- 
vine Mr. Richard Hooker, in eight 
ne Eocleſiaſtical Polity, cocmplerted but 
own Manuſcripts. To: Alen added fre- 
ral other Freatiſes by the ſame Author. All Revwi- 
ſed and Corrected in numbetleſs places of the for- / 
mer * uÞ 2 diligent Hand. There is alſo 


G Bock, the Life — . ee 
chen by * 1 I ae pg 2 A 


BOOKS ſold by A. Boſvile. 


ng Our les the zd, to the ata r of har pare. 
— Majeſt nfs Queen Anne; A dads 
| on ſeveral ents, 25 Vell thoſ e that were moe. 
| gued in Caurtas s. Wich Tablas.of the Names 
of the Caſes, and the matter it ſelf, = 
; French by Sir Edward Lutwyche, Kt. Serjeant at 
4 and formerly one of t the Judges of the Court of 
| | | Common Pfeas. Allo by the 
Lord Keepey, * all the Judges. 1, Fol. 


RAII Hiſtoria Plagearygn J 995 Fol. 

| SIR Rogey L'Bſtrange's Elop. A Val. Fol. 

' DALTON Cauntry Juflice of Perce Fol. 
HARBIS' Travels, » Val 10. | 


| | Tables to the Modern prince 8 Preidens of _ 
dings, Writis and — — 9 * 
Common Law: Bei om N. 


Townend's —_— — en — * 4 Corn- 
wall, E' g. 


PSYC HOLOGIA, or, An Account of the N. 
LITE ms —.— _ in dN gy The: 
ng an Wa Aſtabli fing receiv 
Bee of 56 karg e and. cnſ y Ine 
tal Sahne, united ta Humane 2 
ussedat grounds of Reaſon. - The Second, A 
dication.of rhe neceived. and eſtabiited Dochtine. 
againſt a late Book: called Scand Thaughte Ge. 
Wherein alt the Authors pretended Demouſtrations. 
to the contrary, as welk Philoſophical and Rational, 
as Scriptural, are fully Refuted : Together with 
Qceafional Remarks on his way of Reaſaning. To 
_ — a bwef ID whale 
pothe John, By haptais to 
* Nuke wa 5— 80. 


ANCIENT 


BOOKS fold by A. Bboſvile: 


| 3 
ANCIENT and State of : Con- 
taining. a Geogtaphical, Hiſtorical at Folitical, 
Account of all rhodle Nations and Territories under 
the Jutiſdiction of the preſent Czar, with Sculp- 
und a new Map. By F. C. M. D. Fellow of 
the Royal Society, and a Member — Colledge 
of Phyſicians, London. In 2 Vol. Bo, 

HISTORY of £land faithfully Extracted from 
authentick Records, approved Manaſcriptt, and the 
moſt celebrated Hiſtories of this Kingdom, in all 
Languages, whethet Ecclefiaſtical of Civil, with the 
Effigles- of all the Kings and Queens of England, 
from the Norman Race, to the preſent time, curi- 
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nal Medals and Pictures. In two Volumes, 80. the 
3d Edition, — Corrected and very much Im- 
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difig the Lives and Reigns of all the Emperors, 
from its Origin tb this preſem time, _ Extratted 
from the Autors, and private Memoirs, . by 
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MASIMOY Tele ade, Max imi Tyriz Diſerta- 
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AN Anſwer to the Diſſenters Pleas for Separati- 
on, or an Abridgment of the London Caſes. Writ- 
ten by the two preſent Arch-Biſhops, Bp. Patrick, 
Bp. Williams, Bp. Fowler, Dr. Sherlock, Dr. Scot, and 
other eminent Divines, to recover Diſſenters to the 
Church of England, the 3d Edition, 80. 1 2185 


THE Life of John Williams, Lord Keeper of the 
reat Seal, Bp. of Lincoln, and Arch-Bp. of Jork, 
in the Reigns of King James and King Charles the 
Iſt. Wherein are related ſeveral remarkable Occur- 
rences of thoſe Times, both in Church and State: 
With an Appendix, giving a juſt and full Account 
of his Benefactions to St. Fohn's Colledge Cam- 
bridge. By Ambr. Philips, Fellow of the ſame Col - 
ledge. 80. | | 


LETTERS of the Cardinal Duke de Richlieu, 
reat Miniſter of State, to Lewis XIII. of France, 
aithfully Tranſlated from the Original. By Tho. 
Brown, 2 Vol. 80. 


The Life of Cornelius Van Tromp, Lieutenant Ad- 
miral of Holland and Veſt-frieſſand: Containing many 
remarkable Paſſages relating to the War between 
England and Holland, as allo the Sea Fights, and 0- 
ther memorable Actions of this great Man, from 
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Giles Strauchiw, D. D. and publick Profeſſor in 
the Univerſity of Vittenbergb, now done into Engliſh 
from the 3d Edition in Latin. By Richard Sault, 
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trary to Reaſon, yet there are ſome Doctrines in it 
above Reaſon, and theſe being neceſſarily enjoyn'd 
us to believe, are properly called Myſteries. In An- 
ſwer to a Book, Entituled, Chriſtianity not Myſteri- 
ow. Both by Tho. Beconſall, B. D. and Fellow of 
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Sacrament, and anſwering the doubts of Conſci- 
ence, and — Reaſons, which moſt generally de- 
tain Men from it: Together with ſuradlo Devotions 


added by Jobn Kettlewell, late. Vicar of Coler-Hill in 
Additions 


Warwickſhire, the th Edition, with 
by the Author's = Hand. 1 


THE Turkiſh Hinory, cotapre the Ori- 
| un of that Nation, and —— the Otho» 

man Empire, with the Lives and Conquelts of their 
ſeveral Kings and Written by Mr, Axo!les, 
and conrinued by t Honourable Sir Paul Ry- 
caut, to the Peace at Carlowitz, in the Year 1699: 
and Abridged by Mr. &wapge, Revis'd'and 
by the late Sir Paul Rycaut, and adorned with 


ne and tu ue 
the ſeveral Prins, the 24 Elon dr. 


SHERLOCK on Death. 
Judgment. 
——fturc State. 
Providence. 
w— Mon. 3 
BLACKMORE's Hiza. 0 
BURNET's thirty nine . Fol. 
Abridgment of the Khan, . 
NELSON on the Feaſts and F aſts. 
MEDICINA Gymnaſtica. 1 
LOCK on Education, 80. = 
Humane Underſtanding, Fol. — . 
COCKMAN's Tully, - . 5 
TILLoro s Sermons, 14 Vol. 
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A Diſcourſe of Conſcience, ſhewing, 1. 


„ What 

Conſcience is, and what ate its Acts and Offices. 
— What is the Rule of R. 3. The ſeveral forts 
of Confcience, 4. How ſome practical Cafes ot 
Queſtions concerning Conſcience. may be reſolved. 
5. The Benefit and Happineſs of a good Conſci- 
ence, and the Vnhappineſs of an evil one. 6. How 


a good Conſcience ma 
whether 


"= 3 on the Cured, Fel. 

Dr. Calamy's Sermons, 8. 
Bp. Patrick's Comentaries, 8 Vol. 40. 
Burkit on the New Teſtament, Fol. 


SUCCESSES, when the Signs of Divine Favour. 
A Sermon preached upon the Occaſion of the 
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